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DECLARATION FOR THE RECORD OF DECISION

American Chemical Services
Griffith, Indiana

STATEMENT OF BASIS AND PURPOSE

"This decision document represents the selected remedial action
for the American Chemical Services (ACS) site located in
Griffith, Indiana. This action was chosen in accordance with the
Comprehensive Environmental Response, Compensation and Liability
Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), and to the extent
practicable, with the National 0il and Hazardous Substances .
Contingency Plan (NCP). This decision is based on the
Administrative Record for this site.

The State of Indiana concurs with the selected remedy.
ASBSESSMENT OF THE S8ITE

Actual or threatened releases of hazardous substances from the
site, if not addressed by implementing the response action
selected in this Record of Decision (ROD), may present an
imminent and substantial endangerment to public health, welfare,
or the environment.

DESCRIPTION OF THE REMEDY '
The major components of the selected remedy includg:
- Ground water pumping and treatment system to dewater the
site and to contain the contaminant plume with subsequent
discharge of the treated ground water to surface water and
wetlands:

- Excavation of approximately 400 drums in the On-51te
Containment Area for offsite incineration;

- Excavation of buried waste materials and treatment by low-
temperature thermal treatment (LTTT):

- On-site treatment or off-site disposal of treatment
condensate;

- Vapor emission contrel during excavation and possible
immobilization of inorganic contaminants after LTTT:

- Off-site disposal of miscellaneous debris;

- In-situ vapor extraction pilot study of buried waste in On- ™
site Area; A
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- In-situ vapor extraction of contaminated soils;

- Continued evaluation and monitoring of wetlands and, if
necessary, remediation;

- Long term ground water monitoring;

- Fencing the site and possible implementation of deed and
access restrictions and deed notices; and

- Private well sampling with possible well closures or ground
water use advisories. '

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that
are legally applicable or relevant and appropriate to the
remedial action, and is cost-effective. This remedy utilizes
permanent solutions and alternative treatment technologies to the
maximum extent practicable and satisfies the statutory preference
for remedies which employ treatment that reduces toxicity,
mobility, or volume as a principal element..

Because this remedy may result in hazardous substances remaining
on-site above health-based levels, a review will be conducted at
least every five years after commencement of the remedial action
to ensure that the remedy continues to provide adeqguate

protection of human health and tﬁjé;;;}tbnment.

SoTomber 30 1902 i,/ d..
Date’ ~ Valdas V. AdamkAs ’
Regional Admindstrator, nv




3

DECISION SUMMARY
AMERICAN CHEMICAL SERVICES

I. SITE LOCATION AND DESCRIPTION

The American Chemical Services Superfund site (ACS), located at
420 S. Colfax Ave., Griffith, Indiana, (Fig. 1) includes ACS
property (19 acres), Pazmey Corp. property (formerly Kapica Drum,
Inc, now owned by Darija Djurovic.; two acres) and the inactive
portion of the Griffith Municipal Landfill (approximately 15
acres) (Fig. 2 ). The ACS Superfund Site includes all these
properties. ACS began as a solvent recovery facility in May
1955. ACS ceased solvent reclaiming activities in 1990 after

- losing interim status under RCRA. ACS currently operates as a
chemical manufacturer.

Land around the site is used for single family residences and
industrial purposes. The site is bordered on the east and
northeast by Colfax Avenue. The Chesapeake and Ohio railway
bisects the site in a northwest-southeast direction, between the
fenced On-site Area and the Off-site Area. On the west and
northwest, south of the Chesapeake and Ohio railway, the site is
bordered by the abandoned Erie and Lackawanna railway and the
active portion of the Griffith Municipal Landfill. North of the
Chesapeake and Ohio railway, the site is bordered on the west by
wetland areas. The northern boundary of the site is formed by
the Grand Trunk railway.

The site is underlain by unconsolidated glacial deposits
approximately 130 feet thick. The deposits have been divided
into an upper sand and gravel aquifer, an intermediate clay, a
lower sand and gravel aquifer, and a lower clay till directly
overlying Devonian Detroit River and Traverse System Limestones.
Using U.S. EPA guidelines for ground water classification, both
the upper and lower aquifers are currently used or potentially
available for drinking water or other beneficial uses and are
therefore considered Class II for the purposes of this remedial
action. Surface water runoff is generally to the west and south.
Surface water runoff appears to be confined to the site by
drainage to the wetlands and subsequent infiltration. There
appears to be no direct connection between site surface water
drainage and local streams, however, ground water does discharge
to the wetlands and the wetlands are ultimately drained by Turkey
Creek, approximately 1 1/2 miles south of the site.

The nearest residents to the site are located approximately 150
feet east of the Off-site Area. The nearest potential receptors
to potentially contaminated ground water through ingestion and to
volatile compound emissions through inhalationh are employees of
the businesses located approximately 100 feet east, on Colfax
Avenue. To the south and west of the site, the nearest potential
receptors are the employees of the Griffith Municipal landfill,
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and occupants of the residential development approximately 800
feet west of the site boundary. The nearest potential receptors
to the north are occupants of the industrial park on Main Street
(approximately 1500 feet north of the site boundary).

Ground water contamination has migrated off-site but has not
infiltrated local residential wells used for drinking water.
-Approximately 70 private wells were identified in the immediate
vicinity. 9 upper aquifer wells and 16 lower aquifer wells are
located within 1/2 mile of the site. The well survey conducted
during the remedial investigation found upper aquifer waters to
be nonpotable and used by residents for lawn maintenance or other
domestic purposes other than consumption. The upper aquifer
residential wells were not sampled as part of the remedial
investigation. Investigative monitoring wells were installed to
evaluate upper aquifer contamination. Most of the 16 lower
aquifer wells are used for drinking water. Samples were obtained
from 10 lower aquifer private wells during the remedial
investigation. With the exception of elevated lead levels found
in an unused industrial supply well, no contaminants of concern
were found in any lower aquifer water supply well.

II. SITE HISTORY AND ENFORCEMENT ACTIVITIES

In the late 1960s and early 1970s, small batches of chemicals
were manufactured at ACS. Specific chemicals manufactured
included barium naphtherate, brominated vegetable oil, lacquers
and paints, liquid soldering fluid, and polyethylene solutions in
polybutene. These early manufacturing operations also included
bromination, treating rope with a fungicide, and treating ski -
cable. > .

Two on~-site incinerators burned still bottoms, non-reclaimable
materials generated from the site, and off-site wastes. The
first incinerator started operating in 1966, the second in 1969,
and burned about two million gallons of industrial waste per
year. The incinerators were dismantled in the 1970's. The
shells were cut up and scrapped; the burners and blowers remain
on-site.

Batch manufacturing was expanded between 1970 and 1975.
Additives, lubricants, detergents and soldering flux were
manufactured, and an epoxidation plant created a product called a
plasticizer. Since 1975, the small batch manufacturing and
epoxidation plant operations have remained essentially the same.

Kapica Drum, Inc., was sold to Pazmey Corp. in February 1980,
which sold it to Darija Djurovic in March 1987. Kapica/Pazmey
has not operated at this location since 1987. 1In 1980, a 31-acre
parcel of property to the west of the Off-site Containment Area
was sold to the City of Griffith for an expansion of the City's
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municipal landfill. The Griffith Municipal Landfill has been an
active sanitary solid waste disposal facility since the 1950s.
Solvent recovery operations at ACS continued until 1990 when ACS
lost interim status under the Resource Conservation and Recovery
Act (RCRA) regulations due to the failure of ACS to obtain
required insurance policies. Semi-volatile organic compounds
(SVOCs) such as phenol, isophorone, napthalene, fluorene,
phenanthrene, anthracene, bis (2~-chloroethyl) ether, and
phthalates were used and discarded at the site throughout its
history. '

Several areas on the ACS property were used for disposal of
hazardous substances. The disposal areas on the ACS Site,
depicted in Figure 2, have been consolidated into three
identified source areas: 1) the On-Site Containment Area; 2) the
Still Bottoms Area, Treatment Lagoon #1 and adjacent areas; and
3) the Off-Site Containment Area and Kapica/Pazmey property. The
Off-Site Containment Area is located on the ACS property and is
part of the ACS Site. The area is described as off-site since it
is separated from the ACS plant by a fence and railroad tracks.
The Off-site Area includes the Off-site Containment Area and the
Kapica/Pazmey property. The On-site Area includes the On-site
Containment Area, the Still Bottoms Area, Treatment Lagoon #1,
and adjacent areas (oily soil area designated in Fig. 2).

ACS was placed on the National Priorities List (NPL), a roster of
the nation's worst hazardous waste sites targeted for cleanup
under Superfund authority, in September 1984. Approximately 400
drums containing sludge and semi-solids of unknown types were
reportedly disposed of in the On-site Containment Area. - The Off-
site Containment Area was utilized principally as a waste
disposal area and received wastes that included on-site
incinerator ash, general refuse, a tank truck containing
solidified paint, and an estimated 20,000 to 30,000 drums that
were reportedly punctured prior to disposal. Disposal practices
in the Off-site Containment Area reportedly ceased in 1975.
Hazardous substances were also disposed directly, and as a result
of drum washing operations, on the Kapica/Pazmey property. The
Still Bottoms Pond and Treatment Lagoon #1 received still bottoms
from the solvent recovery process. The pond and lagoon were
taken out of service in 1972, drained, and filled with an
estimated 3200 drums containing sludge materials.

QDApproximately 400 special notice letters were sent out in March
1987 to initiate Remedial Investigation/Feasibility Study

negotiations. A Consent Order to perform an RI/FS was signed by
the PRP's in June 1988. Under this Consent Order, Warzyn, Inc.,
a consultant for the PRPs, performed the RI/FS. The RI began in
1989 and the RI/FS was completed in 1992. A portion of the RI,
the ecological assessment, was prepared by USEPA due to the PRPs
inadequate submittals. Additionally, the PRPs refused to
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develop clean~up standards so proposed human-health risk based
cleanup standards were developed by USEPA to supplement the FS.

USEPA recently issued combination general notice/information
request letters to a number of previously unnoticed PRPs.

Special notice letters will be issued and negotiations will begin
after completion of this Record of Decision. :

IIT. COMMUNITY RELATIONS ACTIVITIES

USEPA has conducted community relations activities at the site
since the start of the remedial investigation in 1989. The
proposed plan was released to the public (by public notice in a
. local newspaper) on June 30, 1992, informing residents that the
Feasibility Study Report, along with other documents comprising
the Administrative Record for the site, were available at the
public information repositories at the Griffith Town Hall and the
Griffith Public Library. The Administrative Record Index is
included as Appendix A. A public comment period was established
for June 30, 1992, to July 29, 1992. After public request, the
public comment period was extended until August 28, 1992. A
public meeting was held at the Griffith Town Hall on July 9,
1992, to discuss the proposed remedial action with residents.
Public comments and the USEPA responses are included as Appendix
B.

IV. SCOPE AND ROLE OF RESPONSE ACTION

This ROD addresses buried drums, buried wastes, contaminated soil
and debris, contaminated ground water and contaminated surface
water. This contamination represents the principal threat from
the ACS site. Buried wastes and contaminated soil and debris
present a threat as a continuous contaminant source to ground
water, a direct contact threat should future excavation occur,
and a inhalation threat from migration of volatile contaminants
through existing cover material and possible dispersion of
contaminants to the neighboring community. Contaminated ground
water presents a threat to potential users through ingestion,
dermal contact, and inhalation.

It is the purpose of this remedy to restore contaminated property
to an acceptable level that will allow unrestricted use of the
property (within the context of local zoning laws). Cleanup
levels included in the ROD would allow future residential use of
the property. Ground water use restrictions may be necessary
beyond site boundaries until the contaminant plume is verified to
be contained at site boundaries. Future use of ground water
directly under the site may also be restricted. The LTTT system
and ISVE technology will have to undergo treatability testing to
determine if they will be able to attain final cleanup levels.
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This ROD requires vapor emission controls, if necessary, and
ambient air monitoring with the selected treatment technology as
well as possible vapor emission control associated with the
excavation of VOC contaminated material.

Further evaluation of the onsite wetlands is also necessary.
Additional sediment and surface water sampling will be
accomplished during pre-design. Because no sampling of nearby
upper aquifer private wells was accomplished during the RI, a
plan will be developed to sample these wells to assess the need
for well closures or use advisories.

V. SITE CHARACTERIZATION

The Remedial Investigation has shown that there are large areas
of buried contamination with a wide range of contaminants.
Because of the numerous contaminants detected, compounds were
grouped together to more easily evaluate contaminant
distribution. Total VOCs, PCBs, and lead were chosen as
indicators of the extent of wastes and contaminated soils.

The major categories of wastes include: organic contaminants
without polychlorinated biphenyls (PCBs) (approximately 90% of
total buried contamination), organic contaminants with PCBs
(approximately 7%), and various heavy metals (approximately 3%).
These were found in the three identified source areas. The
source areas are; the on-site containment area, the still
bottoms/treatment lagoon and adjacent areas, and the off-site
containment and Kapica/Pazmey area. Buried waste volumes for
source areas were based on information collected during the RI.

The RI selected 1 ppm total VOCs, 1 ppm PCBs, and 500 ppm lead to
represent the extent of buried wastes/contaminated soils at the
site. For the purpose of developing FS alternative cost
estimates, buried wastes were defined as areas of contamination
with total VOCs in excess of 10,000 ppm (Fig. 3). PCB-
contaminated soils in excess of 50 ppm were also delineated.
Contaminated soils were defined as areas of contamination with
total VOCs in excess of 10 ppm (Fig. 4). Soils contaminated with
heavy metals (lead greater than 500 ppm was used as an indicator
parameter) were also found associated with buried waste areas.
Other isolated pockets of metallic contamination (lead greater
than 500 ppm) were also identified in the RI.

SOURCE AREAS
on-site Area

The On-site Containment Area contaminants consist predominately
of organic contaminants without PCBs (15,000 cubic yards).
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Additional contaminants consist of a 50'x 50' buried drum area
(estimated to contain 400 intact drums), and localized areas of
organic contaminants with PCBs (980 cubic yards) and soils

contaminated with metals (100 cubic yards).
" On-site Containment Area is summarized below:

BETX

Chlorinated Benzenes

Chlorinated Ethenes
Chlorinated Ethanes
Ketones

Phthalates

PAHs '

Phenols

PCBs

Lead

Contamination in the

DETECTED RANGE (ug/kg)

11 - 3,002,000
2 - 10,790

2 - 1,110,000

1 - 11,000

4 - 7,400

39 - 15,086
50 - 121,338
93 - 2,270
130 - 26,000
2900 - 1,440,000

The Still Bottoms/Treatment Lagoon and adjacent area contaminants
consist predominantly of organic contaminants without PCBs
(22,000 cubic yards) and randomly distributed buried drums

(estimated to contain 3200 partially filled drums).

Oorganic

contaminants with PCBs were not detected in the treatment lagoon
area, but were detected in the still bottoms area (1000 cubic

yards) .

west of the existing fire pond,
Fig. 2) both organic contaminants without PCBs (3400 cubic yards)
and organic contaminants with PCBs (300 cubic yards) were

detected.

Metals were detected in both the still bottoms and
treatment lagoon areas (550 cubic yards).

In an adjacent area,

(designated as "oily soils" in

Contamination in the still bottoms/treatment lagoon

and adjacent areas is summarized below.

BETX

Chlorinated Benzenes
Chlorinated Ethenes
Chlorinated Ethanes
Ketones

Phthalates

PAHs

Phenols

PCBs

Lead

Off-site Area

The Off-site Containment Area contaminants consist predominantly

21900

DETECTED RANGE (ug/kg)

66 - 34,670,000
45 - 62,500
31 - 2,000,000

8 - 21,000,000

55 - 4,100,000
-456 - 4,694,000
351 - 1,057,900
429 - 19,400
330 - 158,000
- 6,300,000

of organic contaminants without PCBs (51,000 cubic yards).
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However, organic contaminants with PCBs (5250 cubic yards) and
metals (950 cubic yards) were detected primarily in one area in
the northern portion, as well as at a number of small areas in
the southern portion. General refuse, an estimated 20,000 to
30,000 drums, and a tank truck partially full of solidified paint
were reportedly disposed of in this area. Contamination in the
Off-site Containment Area is summarized below. '

DETECTED RANGE (ug/kg)

BETX 17 - 254,000,000
Chlorinated Benzenes 3 - 1,000,000
Chlorinated Ethenes 44 - 65,000,000
Chlorinated Ethanes 8 - 151,000,000
Ketones ' 52 - 197,000,000
Phthalates 54 - 19,136,000
PAHS 273 - 3,487,700
Phenols 180 - 1,054,000
PCBs 96 - 1,400,000
Lead 2300 - 17,200,000

The Kapica/Pazmey area contaminants consist of organic
contaminants without PCBs (7200 cubic yards) and organic
contaminants with PCBs (2300 cubic yards) in an area north of the
Kapica building. Metal contamination is found in the west (700
cubic yards) and north (200 cubic yards) of the Kapica building.
Contamination in the Kapica/Pazmey area is summarized below.

DETECTED RANGE (ug/kg)

BETX 1 - 46,300,000
Chlorinated Benzenes 18 - 27,000
Chlorinated Ethenes 2 - 960,000
Chlorinated Ethanes 5 - 1,350
Ketones 2 - 367,000
Phthalates 177 - 698,100
PAHs 54 - 157,300
Phenols 280 =~ 34,300
PCBs . 4200 - 329,000
Lead 5000 - 16,200,000

-

A detailed breakdown of all contaminants detected (including
tentatively identified compounds) and the frequency of detection
of each individual contaminant in buried waste/soil can be found
in Tables 7-4 through 7-10 of the Baseline Risk Assessment
(B1RA) . 4
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Ground water

Organic contaminants without PCBs, including chlorinated ethanes,
partially water soluble products from gasoline, oil and/or other
hydrocarbon products (e.g. benzene, toluene, xylene) were found
in the upper aquifer (Table 1). Lower aquifer contamination
relative to the upper aquifer is limited, both with respect to
the nature of compounds detected and the extent (Table 2).
Contaminants were not found to extend off-site to lower aquifer
wells. No organic contaminants were detected at any lower
aquifer private residential well. Upper aquifer private
residential wells were not sampled during the RI.

VI. SUMMARY OF SITE RISKS

A B1RA was developed for the American Chemical Services site by
respondents to the Administrative Order on Consent in accordance
with USEPA's 1989 Risk Assessment Guidance for Superfund (RAGS).
The purpose of a BlRA is to analyze the potential adverse health
effects, both current and future, posed by hazardous substance
releases from a site if no action were taken to mitigate such a
release. The BlRA consists of an identification of chemicals of
potential concern, toxicity assessment, exposure assessment, and
risk characterization.

Identification of chemicals of potential concern

Ground water, surface water, sediment, and soil data were
evaluated and contaminants of concern were selected based on
carcinogenicity, detection frequency, comparison with background
concentrations, toxicity, physicochemical properties,
concentration, and grouping chemicals based on similar chemical
structures. Based on this analysis, the chemicals outlined in
Table 3 were selected as contaminants of potential concern at the
ACS site. The following site contaminants were found to exceed
10-6 excess cancer risk or a hazard quotient of 1:

UPPER AQUIFER GROUND WATER

—

Volatiles Semivolatiles
Chloromethane - *bis (2-Chloroethyl)ether
Vinyl Chloride 1,4-Dichlorobenzene
Methylene Chloride 4-Methylphenol

Acetone Isophorone
1,1-Dichloroethane Pentachlorophenol
1,1-Dichloroethene (cis) bis(2-Ethylhexyl)phthalate
2-Butanone

Trichloroethene Pesticides/PCBs



Table 1 .-
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 1
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
. ARITHMETIC
CHEMICAL UNITS MINIMUM MAX | MUM MEAN TOTAL  DETECTED
volatiles ' 2
Chloromethane : ’ ug/l 68.000 68.000 68.00 1
Vinyl Chloride ug/l 22.000 720.000 374.00 3
Chloroethane ) ug/L 3.000 2000.000 &b2.7 17
Methylene Chloride ug/t 1.000 7.000 4.00 2
Acetone ' ug/t 84000.000 $9000.000 91500.00 2
1,1-Dichloroethane . [T-74% 6.000 2600.000 981.25 4
Total 1,2-Dichlorosthene ug/1 1.000 400.000 © 180.67 é
2-Butanone vg/L 150000.000 220000.000 185000.00 2
Trichloroethene ug/l 34.000 45.000 39.50 2
Senzene ug/l 1.000 100000 . 000 7265.20 15
&-Methyl-2-Pentanone ug/l 45000.000 $4000.000 49500.00 FJ
2-Hexanone ug/l 1200.000 1800.000 1500.00 2
Tetrachloroethene ug/l 160.000 200.000 180.00 2
Toluene ug/t 21.000 2300.000 725.25 4
Chlorobenzene ug/l 2.000 96.000 ' 33.60 5
Ethylbenzene ug/l 52.000 1100.000 476.00 7
Total Xylenes ug/l 47.000 3000.000 659.57 7
Semi-Volatiles 26
Phenol ug/l 3.000 2460.000 34.20 10
bis(2-Chloroethyl)ether g/l 4.000 250.000 65.67 9
1,3-Dichlorobenzene ug/l 3.000 3.000 3.00 1
1,4-Dichlorobenzens ug/l 3.000 10.000 5.50 [3
1,2-Dichlorobenzens ' ug/L 4.000 33.000 18.50 6
2-Methy{phenol ug/t 2.000 . 38.000 14.50 [
bis(2-Chloroisopropyl )ether ug/t $9.000 300.000 143.20 S
4-Methylphenol ug/l $.000 2200.000 468.00 S
Isophorone ug/l 19.000 35.000 26.33 3
2,4-0imethylphenot ug/l 6.0060 110.000 61.33 3
Benzoic acid v/l 2.000 1900.000 323.00 6
Naphthalene ug/t 2.000 71.000 32.50 [
4-Chloro-3-methylphenol g/t 2.000 2.000 2.00 1
2-Methylnaphthalene v/l 9.000 27.000 - 17.00 3
Diethylphthalate wg/l 3.000 9.000 6.00 2
Pentachiorophenol wg/l 2.000 3.000 2.50 2
Oi-n-butylphthalate ' T ug/t 2.000 2.000 2.00 1
big(2-Ethylhexyl)phthalste ug/l 2.000 50.000 16.33 é
Pesticides/PCls 26
AROCLOR- 1248 ug/t 2.600 2.600 2.60 1
AROCLOR- 1260 ug/! 27.000 27.000 27.00 1



Table 1 . -
ORGANIC AND INORGANIC CHEMICAL CONCENTRATIONS Page 2
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water . .
SOURCE AREA: Upper Aquifer )

CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX T MUM MEAN TOTAL  DETECTED
Metals 26
Aluminum ug/l 250.000 280.000 265.00 2
Arsenic ug/L 2.100 . 43,200 13.59 17
Barium w/l 230.000 1840.000 608.75 16
Beryllium vg/t 0.250 0.250 0.25 1
Cacimium : ’ g/l 0.240 3.100 0.98 [
Calcium ug/l 32100.000 1040000 .000 176233.33 26
Chromium, Total ug/l 1.100 3.900 2.43 [
lron ug/l 170.000 218000, 000 25052.77 22
Lead ug/L 3.200 4.600 3.90 2
Magnesium ug/l 7270.000 78800.000 33820.56 18
Manganese ug/t 281,000 4250.000 2099.00 3
Mercury wg/t 1.700 1.700 1.70 1
Nickel ug/L 4£8.000 53.000 49.67 3
Potassium ug/t 1480.000 95800.000 13938.75 26
Selenium C g/t 2.100 6.200 3.47 3
Sodium ug/L 12700.000 4£44000.000 145423.81 21
Thattium ug/l 3.100 4.000 3.55 2
Vanadium ug/t 2.200 25.900 8.25 ]
ginc vg/L 10.000 886.000 113.15 20
Cyanide, Total ug/l 10.000 10.000 10.00 1
Tent. ldent. Compound-SVOC 26
Unknown ug/t 6.000 2600.000 269.79 8
Unknown Hydrocarbon ug/t 36.000 1100.000 418.67 3
Ethylmethylbenzene isomer ug/t 24.000 130.000 &4 .00 4
Trimethylbenzene isomer ug/\ $0.000 300.000 172.50 [
Ethyldimethylbenzene isomer ug/l 32.000 160.000 96.00 2
Undecane, 4,7-dimethyl- ug/lL 120.000 120.000 120.00 1
Benzene, 1,1'-oxybis- vg/l 264.000 24.000 24.00 1
Senzene, propyl- ug/l 22.000 22.000 22.00 1
_Benzene, 1-ethyl-2-methyt- ug/t 42.000 88.000 65.00 2
Senzene, 2-ethyl-1,4-dimethyl- ug/t 6.000 400.000 151.00 4
Unknown Substituted Benzene ug/! 22.000 110.000 51.00 8
Unknown carboxylic acid w/t 22.000 22.000 22.00 1
Tetramethylbenzene isomer (T-743 120.000 130.000 125.00 2
Senzene, 1,3,5-trimethyl- ug/t 82.000 280.000 181.00 2
Cyclohexanol, 3,3,5-trimethyl- ug/t - 26.000 2000.000 728.57 7
Hexanoic acid, 2-ethyl- ug/! 360.000 " 360.000 360.00 1
Senzene, 1-ethenyl-3-ethyl- ug/t 18.000 18.000 18.00 1
Nexanoic scid (DOT) g/l 740.000 740.000 760.00 1
Dimethylphenol ug/l 54.000 200.000 127.00 2
Cyclopentanol, 2-methyl-Cl... ug/t $2.000 $2.000 $2.00 1
Senzene, 1-ethyl-4-methoxy- ug/t 90.000 . 90.000 90.00 1
Furan, 2,2'-methylenebis- ug/t 150.000 150.000 1%0.00 1
Senzenamine, n,n-diethyl- ug/t 32.000 32.000 32.00 )
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ORGANIC AND INORGAMIC CHEMICAL CONCENTRATIONS Page 3
AMERICAN CHEMICAL SERVICES RI/FS :
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CNEMICAL COMCENTRATION NUMBER SAMPLES ANALYZED
ARITHMETIC
CHEMICAL UNITS MINIMUM MAX T NUM MEAN TOTAL  DETECTED

Fursn, ug/t . 32.000 $4.000 42.67 3
2,2'-foxybis(methylene))bis,-
Hexanoic acid, snhydride ug/l 60,000 60. 60.00 1
1,4-Nethanonsphthalene, 1,4-... ug/l 160.000 160. 160.00 1
2-Propanol, ug/l 110.000 110.000 110.00 1
1- [2- (2-methoxy- 1-methylethoxy)-1-2 . :
-propanol
Nexanoic acid, 2-methyl- ug/l 720.000 720.000 720.00 1
2,4-Pentanediol, 2-methyl- ug/l 72.000 1800.000 936.00 2
2-Propanol, 2-(2-methoxy-1-m... C ug/l 90.000 90.000 $0.00 1
Senzenescetic scid, .alpha.-ethyl- ug/l $8.000 $8.000 $8.00 1
Pentanoic scid, 4-methyl- ug/l 1100.000 1100.000 1100.00 1
Disulfide, diethyl- v/l 140.000 720.000 430.00 2
3-Octanone ug/l 86.000 86.000 86.00 1
Senzene, 1-chloro-3-methyl- ug/l 120.000 120.000 120.00 1
Cyclohexanemsthanol , vg/l 220.000  220.000 220.00 1
.slpha.-.alpha.-é-trimethyl-

¥ Unknown substituted phenol ug/L 28.000 28.000 28.00 1
Phenol, 3-ethyl-S-methyl- ug/l 50.000 $0.000 50.00 1
Senzoic acid, 3-methyl- ug/l 38.000 38.000 38.00 1
Ethane, 1,2-bis(2-chloroethoxy)- g/l $0.000 78.000 64.00 2
Senzene, ethyl- ug/l 16.000 16.000 -16.00 1
Senzene, 1,3-dimethyl- ug/l 440.000 440,000 440.00 1
Senzene, ug/l 26.000 24.000 24.00 1
1,2-dimethyl-4-(phenylmethyl)-
Senzene, (1,1-dimethylpropyl... ug/\ 32.000 32.000 32.00 1
Naphthalene, 1,2,3,4-tetrsh... ug/l 52.000 $2.000 $2.00 1
1(2H)-Naphthalenone, 3,4-dih... ug/l 12.000 12.000 12.00 1
2-Cycichepten-1-one ug/l $92.000 92.000 $2.00 1
Benzene, 1-methyl-4-(methyls... wg/l 14.000 14.000 14.00 1
Glycine, n-(2-methyl-1-o0x0-2... ug/l 12.000 12.000 * 12.00 1
Phenol, 3,5-dimethyl- ug/l 12.000 12.000 12.00 1
1,3-Pentanediol, 2,2,4-trimethyl- ug/l 40.000 40.000 . 40,00 1
2,6,6C011,34,50)-Pyrimidinetrione-5- ug/l 10.000 " - _130.000 70.00 2
(t-methyl)- .
2-Methylcyclopentancl isomer ug/l 2000.000 2000.000 2000.00 1
Trimethylphenol isomer ug/l 62.000 62.000 62.00 1
Methylbenzoiec acid fsomer ug/l £4.000 420.000 32.00 2
2-Propanol, ug/l 140.000 2200.000 1170.00 2
1+(2-methoxy-1-methylethoxy)-2-prop . '
anol '
Propsnaic scid, g/l 98.000 98.000 98.00 1
2-(3-chlorophenoxy)-propsncic scid
Unknown substituted sulfonyl ug/l 44,000 ° - 44.000 44.00 1
Trimethyl benzoic acid ug/l 12.000 12.000 12.00 1
Caprolactam vg/l 10.000 10.000 10.00 ]
Octane, 2,3-dimethyl- ug/L 320.000 720.000 $20.00 2
Decane, 2,8,7-trimethyl- ug/l 320.000 380.000 350.00 2
Nonane, 3,7-dimethyl- ug/l 180.000 180.000 180.00 1



Table 1 I
ORGANIC AND INORGAMIC CHEMICAL CONCENTRATICNS Page &
AMERICAN CHEMICAL SERVICES RI/FS
GRIFFITH, INDIANA
MATRIX: Ground Water
SOURCE AREA: Upper Aquifer

CIIENICAL CONCENTRATION NUMBER SAMPLES ANALYZED
. ARITHMETIC
CHEMICAL UNITS MINTMUM MAX I MUM MEAN TOTAL  OETECTED -
Dimethyl undecane ug/L 170.000 170.000 170.00 1
Methylethylphenol ug/l $4.000 88.000 71.00 2
Unknown diol ug/l 82.000 82.000 82.00 1
Chioromethylbenzene vg/l 68.000 68.000 68.00 1
Disilane, hexsethyl- v/l 46.000 46,000 46.00 1
Unknown alcohol ug/! 26.000 26,000 26.00 1
Nethylpropenylbenzene ug/L 6.000 6.000 6.00 1
Tetrshydronaphthalene ‘ ugft 66.000 . 46,000 66.00 1
2-Cyclohexen-1-one, g/l 32.000 32.000 32.00 1
3,5,5-trimethyl- : .
lcnzoic scid, 2,64- dimthyl- w/l 26.000 24.000 24.00 1
senzoic acid, 2,4,6-trimethyl- ug/t 36.000 36.000 36.00 1
Senzoic acid, ug/t 34.000 34.000 34.00 1
6-(1',1-dimthylothyl)-
Phencbarbital (VAN) ug/l 8.000 22.000 15.00 2
Ethyltrimethylbenzene + unknown g/l $4.000 . 54.000 $4.00 1
Hethy(naphthalene ug/L 74.000 74.000 76.00 1
Dimethylnaphthalene ug/L 38.000 38.000 35.00 1
Tent. ldent. Compound-VvOC ] 24
Unknown ug/\ 29.000 140.000 73.50 8
Benzene, 1-ethyl-2-methyl- ug/t 70.000 70.000 70.00 1
Senzene, propyl- ug/l 60.000 60.000 60.00 1.
Benzene, (1-methylethyl)- ug/l 60.000 60.000 60.00 1
Cyclohexane, methyl- ug/l 40.000 40,000 40.00 1
Ethylmethylbenzene {somer ug/t 35.000 100.000 59.60 ]
Trimethylbenzene {somer ug/t 130.000 640.000 437.50 4
Senzene, 1,3,5-trimethyl- ug/t 170.000 . 170.000 170.00 1
Unknown slcohol ug/t 700.000 1100.000 $00.00 2
Ethane, 1,1'0xybis- wg/t 4.000 1500.000 264.29 7
2-Propanol, 2-methyl- ug/t 8.000 8.000 8.00 1
Unknown oxygenated alkane ug/l 450.000 450.000 450.00 1
. Dimethylcyclohexane va/l 76.000 76.000 76.00 1
Ethenylcyclohexene ug/l 63.000 63.000 63.00 1
Diethylbenzene ug/t 78.000 78.000 78.00 1
Sutanol ug/l 40.000 40.000 40.00 1
Propsne, 1,1'-oxybis- ug/l 6.000 6.000 6.00 1
Methylpentanol ugst 15.000 15.000 15.00 1
Methylhexanone ug/l 7.000 7.000 7.00 1
Cyclohexane, 1,3-dimethyl-, trans- ug/l 45.000 45.000 45.00 1
Disopropyl ether (DOT) ug/l 8.100 8.100 8.10 1

This table includes all compounds identified above detection Limits in the Upper Aquifer Source Ares (see table 7-1 for
samples included in this area), ond is provided ss the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriate appendices to determine the total
parameters analyzed and their associated detection Limits. Refer to appendix U for values used in risk calulations.
The dats values presented contain a maximm of three significant digits for the results of metals analyses and two
significant digits for organic chemical snalyses: additional digits are due to limitations in the computer program used
to prepare these tables, and do not infer an increase in accurscy. The mumber of tentatively identified compounds
designated as unknowns may exceed the totsl mr of samples snalyzed because more than one unknown compound mey be
presént in a given sample. )

EACSIUGHW . MAX
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CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED

. ARITHMETIC
CHEMICAL UNITS MINIMUM MAX 1 MUM MEAN TOTAL  DOETECTED
Volatiles ) 9
Chloroethane ug/l 3.000 440.000 214.33
4-Methyl -2-Pentanone ug/l 3.000 . 3.000 3.00 1
Semi-Volatiles 9
N\ ' bis(2-Chioroethyl )ether ug/l : 11.000 12.000 11.50 2
Netals 9
Arsenic wit 2.100 8.600 4.06 5
Sarium ug/t 220,000 310.000 255.00 4
Calcium ug/!L $9000.000 151000.000 '113266.67 é
Iron ug/l 152.000 3160.000 10463.33 é
Nagnesium ug/l 19300.000 "~ $3100.000 35766.67 é
Manganese ug/t 123.000 866.000 337.33 é
Mercury w/t 0.470 0.470 0.47 1
Potassium ug/t $60.000 3420.000 1923.33 é
Sodium vg/l 10000.000 96200.000 40700.00 é
Vanadium vg/lL 2.000 2.000 2.00 1
Zinc . ug/l 10.000 22.000 16.00 2
Tent. ldent. Compound-SVOC 9
—/ : .
Unknown ug/l 10.000 3300.000 340.59 17
Cyctohexanol, 3,3,5-trimethyl- ug/t 2500.000 2500.000 2500.00 1
2-Propenol , ug/l 1000.000 1000.000 1000.00 1
1- [2-(2-methoxy- 1 -methylethoxy)-1-2
~propanol
2,6-Pentanediol, 2-methyl- ug/t 270.000 270.000 270.00 1
2-Propancl, ug/l 530.000 $30.000 $30.00 3
1-(2-methoxy- 1-methylethoxy)-2-prop :
anol ) :
Dimethylbenzoic scid ugst 7 400.000 400.000 400.00 1
Dimethylethylbenzoic acid ug/l 400.000 400.000 400.00 1
Propencic acid, ug/t 170.000 -~ 170.000 170.00 1
2-{3-chlorophenoxy)-propancic acid
Tent. ldent. Compound-VOC ¢
Unknown ug/t 1200.000 1200.000 1200.00 1

Methane, dimethoxy- ug/i 6.000 6.000 6.00 : ]
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CHEMICAL CONCENTRATION NUMBER SAMPLES ANALYZED
: ARITHMETIC
CHEMICAL UNITS MINTMUM MAX | MUM MEAN ’ TOTAL DETECTED
Ethane, 1,1%oxybis- wa/t 36.000 36.000 36.00 1
Propane, 2,2'-oxybis- ug/L 10.000 10.000 10.00 1
Substituted methylborane ug/t 11.000 11.000 11.00 1

This table includes all compounds jdentified above detection Limits in the lower Aquifer Source Area (see table 7-1 for
samples included in this area), and is provided es the starting point in the development of a Set of Chemical Data for
use in the Risk Assessment, as discussed in Section 7.1.2.1. Refer to appropriste appendices to determine the total
parameters snalyzed and their associsted detection limits. Refer to sppendix U for values used in risk calulations.
The data velues presented contain a maximm of three significant digits for the results of metals analyses and two
significant digits for organic chemical analyses: additional digits are due to \imitations in the computer program used
to prepare these tables, and do not infer an incresse in accuracy. The mmber of tentatively identified compounds
designated as unknowns may exceed the total number of samples snalyzed because more than one unknown compound may be
present in s given sample.

TACS] LGW. MAX



Benzene
4-Methyl-2-pentanone
Tetrachloroethene
Ethylbenzene

Inorganics

*Arsenic

‘Beryllium

Manganese
Thallium

*Also lower aquifer contaminant

Volatiles

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,2-Dichloroethene (cis)
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
1,2-Dichloropropane
1,1,2-Trichloroethane
Benzene
4-Methyl-2-Pentanone
Tetracholorethene
1,1,2,2-Tetrachloroethane
Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylenes (mixed)

Inorganics
Antimony
Barium
Cadmium
Chromium (VI)

total PCBs

IIC Groups

Cyclic Ketones

Dimethyl Ethyl Benzenes
Branched Alkanes
Non-Cyclic Acids

SOILS

Hexachlorobutadiene
2,6-Dinitrotoluene
2,4-Dinitrotoluene
N-Nitrosodiphenylamine
Hexachlorobenzene
Pentachlorophenol
Di-n-Butylphthalate
bis(2-Ethylhexyl)phthalate
total CPAHs
bis(2~Cholorethyl)ether
1,4-Dichlorobenzene
Isophorone
1,2,4-Trichlorophenol
Naphthalene

Alpha-BHC

Beta-BHC

Gamma-BHC (Lindane)
Aldrin

Heptachlor epoxide
Endosulfan I
4,4'-DDE

4,4'-DDD

4,4'-DDT

total PCBs

IIC Groups

Non-Cyclic Acids

Cyclic Ketones

Methyl Propyl Benzenes
Dimethyl Ethyl Benzenes
Nitrogenated Benzenes
Propenyl Benzenes

Ethyl Methyl Benzenes
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Diethyl Benzenes
Oxygenated Benzenes
Methylated Naphthalenes
Halogenated Alkanes
n-Chain Alkanes
Branched Alkanes

PCB

Toxicity Assessment

The purpose of the toxicity assessment is to weigh available
evidence regarding the potential for particular contaminants to
cause adverse effects in exposed individuals and to provide,
where possible, an estimate of the relationship between the
extent of exposure to a contaminant and the increased likelihood
and/or severity of adverse effects, including carcinogenic and
noncarcinogenic effects.

Sixty-four of the one hundred and forty-eight positively
identified (nonTIC) contaminants of concern are known, probable
or possible human carcinogens. Cancer potency factors (CPFs)
have been developed by EPA's Carcinogenic Assessment Group for
estimating excess lifetime cancer risks associated with exposure
to potentially carcinogenic chemicals. CPFs, which are expressed
in (mg/kg/day)-1, are multiplied by the estimated intake of a
potential carcinogen, in mg/kg-day, to provide an upper bound
estimate of the excess lifetime cancer risk associated with
exposure at the intake level. The term "upper bound" reflects
the conservative estimate of the risks calculated from the CPF.
Use of this approach makes underestimation of the actual cancer
risk highly unlikely. CPFs are derived from results of human
epidemiological studies or chronic animal bioassays to which ,
animal-to-human extrapolation and uncertainty factors have been
applied. The weight of evidence classification and CPF for the
contaminants of concern is shown in Tables 3 and 4.

Eighty-four of the one hundred and forty-eight positively
identified contaminants of concern have noncarcinogenic toxic
effects. USEPA has developed chronic reference doses (RfDs) to .
indicate the potential for adverse health effects from exposure
to chemicals exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of mg/kg-day, are estimates of lifetime daily
exposure levels for humans, including sensitive individuals.
Estimated intakes of chemicals from environmental media can be
compared to the RfD. RfDs are derived from human epidemiological
studies or animal studies to which uncertainty factors have been
applied. These uncertainty factors help ensure that the RfDs
will not underestimate the potential for adverse health effects
to occur. RFDs for noncarcinogenic effects for the contaminants
of concern are shown in Tables 3 and 4.
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Table 3

. ‘ SUMMARY OF TOXICITY INFORMATION
FOR CHENICALS OF POTENTIAL CONCERN

American Chemical Services NPL Site
Remedial Investigation
Griffith, Indiana

e o et e 4 3.

Page 1
Chronic_Reference Dose Slope Factor
Chemical of - - ,
Potential Concern Inhalation Oral Inhalation Oral
' Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
of Concern Factor (1 of Concern Factorjd Site Evidence Site Evi(glence ()
ARGET 1ST
VOLATILES
Chloromethane ==/ ' - - ' - mouse/kidney c mouse/kidney -
Bromomethane ‘ rabbit/neurotoxicity 3000 rat/hyperplasia 1000 Ceef-- -- -- --
' : of forestomach
epithelium
Vinyl chloride -ef-- .- - -- rat/liver A rat/lung A
Chloroethane ' -</-- : - T -- mouse/kidney C mouse/k idney C
Methylene chloride rat/-- 100 rat/liver 100 aouse/lung, B2 ) -.ouselliver 82
toxicity liver
Acetone . --/-- -- rat/increased 1000 --/-- . -- -- --
: liver & kidney
weight, nephro-
toxicity
Carbon disulfide .- -- rabbit/fetal 100 -el-- -- -- .-
) toxicity
1,1-Dichloroethene -v)-- -- rat/Viver lesions 1000 mouse/kidney ¢ rat/adrenal C

1,1-Dichloroethane cat/kidney damage 1000 rat/none 1000 --f-- C rat/hemangiosarcoma €




Chemical of

Potential Concern

1,2-Dichloroethene (cis)
1,2-Dichloroethene (trans)
Chloroform
1,2-0Dichloroethane
2-Butanone

{methyl ethyl ketone)

1,1,1-Trichloroethane

Carbon Tetrachloride
Vinyl acetate
fromodichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane
1,1,2-Trichloroethane

Benzene

trans-1,3-Dichloropropene

» ] [} [ [} ¢ t [ . [} . -
‘ 7 . -
continued
<; { ) <: Page 2
Chronic Reference Dose Slope factor
inhalation Oral lahalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
pof Concern Factor ll‘ p: oncern _Factor Ili Site Evidence Site Evidence {;
anfee - rat/decreased 3000 --f-- -- -~f-- .-
hemoglobin &
) hematocrit
ef-- -- mouse/ increased 100 --/-- -- -f-- . --
serua alkaline )
phophatase
“ef-- -- dog/liver lesions 1000 * mouse/liver 82 rat/kidney 82
oaf-- -- --f-- - rat/circulatory 82 rat/circulatory 82
systea system
rat/CNS 1000 rat/fetotoxicity 1000 --/-- -- -=/-- 0
uines pig/ 1000 guinea pig/ 1000 --/-- -- )= -
patotoxicity epatotoxicity
.]-- -- rat/liver lesions 100 several/liver 82 several/liver 82
-e/-- -- --/-- - --/-- -- --/-- --
-ef-- -- msouse/renal 1000 e<f-- 82 mouse/liver 82
cytomegaly )

(data inadequate for quantitative risk assessments) -=f-~ 82 mouse/liver 82
rat/degenerative 100 rat/increased 10,000 mouse/benign lung B2 rat/forestomach, 82
changes in nasal sucosa organ weights tumors - liver, adrenal,

. thyroid
waf-- -- --/-- - mouse/ lung 82 mouse/liver 82
-~f-- -- rat/liver lesions 1000 --/-- c mouse/hepatocell-
ular adenomas
or carcinomas
Sy . .- mouse/clinical 1000 mouse/)iver ¢ mouse/liver c
chemistry alter-
ations
-ef-- -- --f-- .- human/leukemia A human/ leukemia A
rat/degeneration 100 rat/increased organ 1000 mouse/benign 82 rat/forestomach, 82
changes in nasal weight lung tumors liver, adrenal,
BuCoSa

thyroid




Chemical of
Potential Concern

8romoform

4-Methyl-2-pentanone

2-Hexanone

Tetrachloroethene

1,1,2,2-Tetrachloroethane

Joluene
Chlorobenzene
Ethylbenzene
Styrene

Xylenes (mixed)

SEMIVOLATILES
fhenol

bis(2-Chloroethyl) ether

2-Chlorophenol

effects

» [ . -
(continued) (
Page 3
. Chronic Reference Dose Slope factor
Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
po! Concern factor (!‘ of Concern _ggg;g;_jli_ ___ Site Evidence Site Evidence (2)
Ry .ef-- rat/liver effects 1000 --/-- . 82 rat/adenomatous 82
. polyps or adeno-
carcinomas in the
large intestine
rat/liver & kidney 1000 rat/liver § 1000 -efe- -- --f-- --
effects kidney effects
Data inadequate
eef- -- mouse/hepato- 1000 _rat, mouse/ 82 mouse/ liver 82
toxicity Ieuienia. Tiver
Y - -/-- -- mouse/)iver c wouse/liver c
human/CNS effects 100 rat/CNS effects 1000 --/-- -- --/-- --
eyes, nose irritation .
rat/liver & kidney 10,000 /Yiver & kidney 1000 -e]-- -- --f-- --
effects eftects
wefa- - rat/hepatotoxicity, 1000 --/-- - --/-- --
& nephrotoxicity
-efe- .- dog/red blood ceil 1000 rat/leukemia 82 mouse/ lung 82
§ liver effects 8 bronchi
human/CNS effects, nose 100 rat/hyperactivity 100 .-f-- -- --/-- --
& throat irritation decreased body weight
§ increased mortality at
higher dosage
aef-- -- rat/reduced fetal 100 -=f~- -- wef-n --
body weight :
-ef-- -- mouse/decrease in 1000 mouse/liver 82 . mouse/liver B2
h lobin &
possible erythrocyte
destruction
wef-- -- rat/reproductive 1000 R AT -- --/-- --
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(continued)
Page 4
) Chronic Reference Dose Slope Factor
Chemical of -
Potential Concern Inhalation Oral Juhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Neight of Species/Tumor Weight of
p:f Concern Factor (l‘ p:f Concern _Fgc_tﬂ_(ﬁ_ _f__;m___ Evidence Site Evidence (2)
1,3-Dichlorobenzene --/-- -- -ef-- ~- --f-- -- --/-- , --
1,4-Dichlorobenzene rat/liver & 1000- -ef-- -- --/-- 82 mouse/liver 82
kidney effect
Benzyl Alcohol -/-- - rat/hyperplasia of 1000 -lee -- --/-- --
the epﬁheliuﬂ of
the forestomach
1,2-Dichlorobenzene rat/decreased body 1000 rat/liver 1000 --/-- -- -f-- --
weight gain effects
2-Methy lpheno) -/ -- rat/reduced body 1000 -/-- -- --/-- .-
weight gain,
neurotoxicity
bis{2-Chloroisopropyl)ether --/-- -- mouse/decrease in 1000 --/-- -- -</-- --
h Tobin & possible
erythrocyte destruc-
tion
A-Methylphenol eef-- -- rat/reduced body 1000 -=/-- -- -</-- --
weight gain,
neurotoxicity
N-Nitroso-di-n-dipropylamine --/-- -- -e/-- -- -=f-- B2 rat/liver 82
Hexachloroethane aef-- -- rat/kidney degenerationl00 mouse/liver C mouse/liver c
Nitrobenzene mouse/hematological, 3000 souse/hematological, 10,000 --f-- -- --/-- --
adrenal, renal & adrenal, renal &
hepatic lesions ‘hepatic lesions
‘1sophorone -/-- -- dog/kidney lesions 1000 --f-- C rat/kidney,
' preputial gland
2-Nitrophenol data inadequate
2,4-Dimethy Iphenol . -- mouse/neurological 3000 -ef-- -~ -/--
signs & hematological ‘
changes
Benzoic Acid --/-- -- human/irritation, 1 -</-- -- -/-- --
malaise
bis(2-Chloroethoxy)methane --/-- -- --/-- -- -f-- . .- . -
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(continued)
Page 5
. Chronic Reference Dose ' . Slope factor
Chemical of
Potential Concern , Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
p: _Concern Factor ﬂl _ng_ggn_c_grn___ _F_gg_g:_(ﬁ_ 4 Site Evidence P Site Evidence (2)
2,4-Dichlorophenol P . -- rat/immune function 100 --/-- - --f-- --
1,2,4-Trichlorophenol eef-- ' - --/-- .- --/-- : -- --/-- . --
Naphthalene _ -/ -- rat/ocular & 10,000 --f-- .- -/-- --
. internal lesions .
4-Chloroaniline -ef-- -- rat/proliferative 3000 --/-- -- --/-- --
lesions of the spleen
Hexachlorobutadiene ef-- -- rat/kidney toxicity 100 rat/kidney C rat/kidney C
4-Chloro-3-sethylphenol -l -- eef-- -- -=/-- .- -e/-- --
2-MethyInaphthalene ea/~- : - -ef/-- -- -e/-- -- -/-- --
Hexachlorocyclopentadiene  rat/respiratory 1,000 rat/forestomach 1000 -=/-- -- -=/-- --
tract lesions Jesions .
2,4,6-Trichlorophenol -l _ R -- mouse/liver . B mouse/ liver B2
2,4,5-Trichlorophenol Y - rat/decreased 300 efe- -- -ef-- --
survival
2-Chloronaphthalene --/-- - --/-- -- Sy . -- anf-- .-
2-Nitroaniline ' -ef-- -~ -=f-- - -ef-- -- —f-- --
Dimethylphthalate -=/-- - -el-- -- --f-- -- v-f-- .-
Acenaphthylene --/-- -- --/-- -- Ny .- , -af-- --
2,6-Dinitrotoluene -ef-- - - -- “ef-- B2 —ef-- B2
3-Nitroaniline --/-- -~ -=f-- - --/-- -- -/-- --
Acenaphthene ee/-- - mouse/hepato- 3000 -=/-- -- --/-- --
toxicity
2,4-Dinitrophenol -/-- -- human/cataract 1000 --/-- -- -</-- --
A-Nitropheno) -ef-- -- --/-- -- YRS - -</-- --
Dibenzofuran --/-- A -- --f-- -- -—/-- ‘ -- -<f-- --

2,4-Dinitrotoluene -ef-- -- --f-- - -/-- B2 -/ B2
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(continued)
Page 6
) Chronic Reference Dose Slope Factor
Chemical of .
Potential Concern Inhalation Oral lnhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
p:; Concern Factor (l! p:f Concern factor (l’ pe Site Evidence P Site Evidence (2)
Diethylphthalate --/-- -- rat/reduced 1000 --/-- -- -ef-- : --
terminal body weight .
A-Chloropheny)-phenylether  --/-- -- --/-- -- --/-- -- --/-~ -
Fluorene ~ef-- .- mouse/hematological 3000 -</-- -- --/-- --
changes
A-Nitroaniline ~-/-- .- --/-- -- -f-- -- --/-- --
4,6-Dinitro-2-methylphenol  --/-- - -=/-- - -=/-- . -- --/-- ' --
N-nitrosodiphenylamine ~f--\ -- eef-- .- --f-- -- rat/urinary 82
ladder
4-Bromopheny)-phenylether  --/-- - ==/ -- --/-- - -=f-- --
Hexachlorobenzene Y - rat/liver & hemato- 100 hamster/liver 82 hamster/liver 82
logic effects
Pentachlorophenol -<f-- . -- rat/liver b kidney 100 -ef-- -- -ef-- --
pathology :
Phenanthrene ~ef-- .- --/-- -- --/-- -- SR AT --
Anthracene . eof-- ' - mouse/no effects 3000 --/-- : -- --/-- --
M-n-bntylpmhalate' eef-- -- rat/mortality 1000 --/-- -- -=f-- --
Fluoranthene -=f-- -- mouse/nephropathy, 3000 -e/-- -- --/-- --
liver weight changes,
hematological changes
Pyrene --/-- -- mouse/renal effects 3000 --/-- -- --/-- --
Butylbenzylphthalate ~ef-- -- rat/effects on body 1000 --/-- -- -<f-- C
weight gain, testes,
liver, kidney
3,3'-Dichlorobenzidine -=/-~ -- -~f-- -- --/-- --  rat/mammary 82
Benzo(a)anthracene(c) o -- aef-- - -] 82 -f-- B2

Chrysene(c) ‘ --/-- -- --/-- -- -f-- B2 -/-- B2




Chemical of

Potential Concern

bis(2-ethylhexyl)phthalate

Di-n-octyl Phthalate

Benzo(b) fluoranthene(c)
Benzo(k)fluoranthene(c)

~ Benzo(a)pyrene(c)

ldeno(1,2,3-cd)pyrene(c)
Dibenz(a, h)anthracene(c)
Benzo(g,h, i)perylene
Total-Carcinogenic PANs(3)

PESTICIDE/PCB
alpha-BHC

beta-8HC

delta-BHC

gamma-BHC (Lindane)

Heptachlor

Aldrin
Heptachlor epoxide
Endosulfan 1|

b bed e Ld e b [
(continued)
Page 7
Chronic Reference Dose __Slope Factor
Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
p:f Concern Factor (l‘ p:f Concern Factor (1‘ Site Evidence _p Site Evidence (2)
wefa- -- guinea pig/increas- 1000 --/-- 82 --/-- 82
ed relative liver
weight
-=/-- - rat/elevated kidney 1000 --/-- .- -e/-- --
b liver weights
--f-- -- --/-- - -~/-- 82 -e/-- 82
-=f-- .- --/-- - -/~ B2 “ef-- 82
-=f-- - -]~ - hamster/respira- B2 mouse/stomach B2
\ ‘tory tract
-=f-- .- -af-- -- -<f-- B2 --/-- B2
eef-- .- -=/-- -- .ef-- 82 --/-- 82
-ef-= - wef-- -- -/ -- --f-- --
-<f-- -- -/-- -- hamster/respira- . B2 mouse/stomach B2
tory tract
-~/-- - --/-- -- -el-- -- mouse/liver 82
-ef-- -- -/-- -- -f-- -- mouse/liver c
wef-e .- -=/-- -- -=f-- -- -=/-- .-
-e/-- -- rat/Viver & kidney 1000 -f-- -- mouse/liver 82
toxicity
--/-- - rat/increased 300 mouse/ liver 82 mouse/liver B2
liver weight
--/-- - rat/liver lesions 1000 mouse/liver B2 mouse/liver 82
--/-- -- --/-- - mouse/ liver B2 mouse/liver 82
-ef-- -- rat/mild kidney 3000 ~-/-- -- --/-- --

lesions
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{continued)

. Page 8
Chronic Reference Dose Slope Factor
Cheamical of
Potential Concern Inhalation _Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
pof Concern Factor ﬂ{ p:f Concern _ factor “‘ pe Site Evidence P Site Evidence (2)
Dieldrin .y - eef-- .- --f-- : B2 mouse/ liver’ B2
4,4'-DDE aef-- .- oy . .- eef-- ) .- mouse, hamster/ B2
liver

Endrin -e/-- -- dog/convulsions & 100 --/-- -- YLD --
liver lesions

Endosulfan 1] --/-- -- rat/mild kidney 3000 -ef-- -- --/-- --
lesions '

4,4'-00D R - -ef-- - S . .- mouse/liver 82

Endosulfan sulfate /- ‘ -- eef-- -- e/ - --f-- -

4,4'-007 /-~ ‘ .- rat/liver lesions 100 mouse, rat/ 82 mouse, rat/ 82

. ' liver liver

Methoxychlor -af-= . -- rat/fetotoxicity 100 --f-- .- -</-- --

Enrin ketone -<f-- -- --/-- -- -/-- -- --/-- --

alpha-Chlordane -<f-- - rat/liver necrosis 1000 mouse/liver B2 mouse/liver 82

gasma-Chlordane -f-- -- rat/liver necrosis 1000 mouse/liver 82 mouse/liver 82

Toxaphene -/ - -ef-- -- " mouse/\iver 82 mouse/ liver 82

Pol‘chlorinate’d biphenyls  --/-- -- -=/-- -- --/-- -- rat/liver B2

(pChs)

JARGET ANALYTE LISY

TAL

Aluminum Data lnadequate - --]-- - /.- - afae --

Ant imony --/cancer . -- rat/reduced life 1000 -/-- -- --f-- --
span, altered
blood chemistries

Arsenic - --/cancer -- human/keratosis & 1 human/respira- A human/skin A
hyperpigmentation tory tract

Barium --/fetotoxicity 100 rat/increased blood 100 --f-- -- -f-- --

pressure
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(continued)
Page 9
. Chronic Reference Dose Slope Factor
Chemical of . .
Potential Concern Inhalation Oral Inhalation Oral
Species/Effect Uncertaint Species/Effect  Uncertaint Species/Tumor Weight of Species/Tumor Weight of
p;! Concern Factor ﬂ‘ p:f Concern Factor “‘ pe Site Evidence d Site Evidence (2)
Beryllium eefe- - rat/none observed 100 human/ lung 82 rat/total tumors B2
Cadmium (water) (4) --f-- - husan/cancer, 10 human/respiratory Bl R ' --
] renal damage tract
Cadmium (food/soil) {4) -</-- - human/cancer, 10 human/respiratory Bl --f-- --
renal damage tract
Calcium esf-- -- --f-- -- -af-- -- -f-- --
Chromium 111 --f-- .- rat/hepatotoxicity 1000 --/-- -- --/-- --
Chromiua V] -~/cancer - rat/not defined 500 human/lung A --/-- --
Cobalt esf-- - aef-= .-~ ael-- - -af-- -
Copper -~/ -- human/local 61 -- ~/-- -- -~/-- --
irritation
Iron Data inadequate . - eef-~ -- af-- - -f-- --
Lead --/CNS effects .- --/CNS effects - -ef-- B2 --f-- 82
Magnes ium -ef-- .- -ef-- -- -=f-- -- -ef-- .
Hanganese human/CNS 100 rat/reproductive 100 --l-- .- -/-- .-
Mercury human/neurotoxicity 30 rat/kidney effects 1000 --/-- -- --/-- --
Nickel --/cancer -- rat/reduced body 300 human/respiratory A --f-- --
8 organ weight tract
Potassium ~ef-- -- -/-- .- -/-- -- .- -
Selenium Ry S - -ef-- - aef-- - -f-- -
Silver --1-- --  human/argyria 2 —/-- - -)-- --
Sodium --f-- -~ --f-- - -ef-- -- ~af-- --
Thallium -/-- -- rat/increased SGOT 3000 Y - “-f-- --
& serum LDH levels,
alopecia
vanadium - -- rat/none observed 100 -~ -- --/-- --




hemical of

‘otential Concern

‘inc

‘yanide
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(continued)
Page 10

Chronic Reference Dose Slope Factor

Oral Inhalation Oral

Inhalation

Species/Effect
of Concern

-e)--

.

- Uncertaint
Factor (!‘

Species/Effect Uncertaint Species/Tumor Weight of Species/Tumor Weight of
p:f Concern Factor (1‘ Site Evidence Site Evidence (2)

rat/weight loss, 500 -ef-- - By i -
thyroid effects & .
syelin degeneration

rat/weight loss, 500 ee]-- - aef-- --
thyroid effects &
ayelin degeneration




beved e e e seed el ped

Chemical Group of
Potential Concern

Representative
—Compound _

ATIVELY F

Propyl Benzenes

Propenyl Benzenes
Ethyl Methyl Benzenes

Diethy) Benzenes
Methyl Propyl Benzenes

Methy) Etheny) Benzenes
Methy) Pheny) Benzenes

Trimethyl Benzenes
Dimethyl ethyl benzenes

Tetramethyl Benzenes
Oxygenated Benzenes

Halogenated Benzenes

Cumene

Methy) Styrene
Ethyl toluene
Ethy) benzene

Cumene

Hethyl Styrene
Naphthalene

Trimethyl benzene

Ethyl benzene

Trimethyl benzene

Benzaldehyde

o-chlorotoluene

el el el el e

(

(

(contiﬁued)
Page 11
Chronic_Reference Dose
Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint
Po! Concern Factor ﬂ‘ p:f Concern Factor (l;

rat/CNS involvement,
nasal irritation

mouse/nasal lesions
Data inadequate
Sy -

rat/CNS involvement,
nasal irritation

nouse/pasal lesions

aef--

Data Inadequate
wefa-

Data Inadequate
--/--

—)--

10,000

rat/renal

mouse/nasal lesions
—f--

rat/bepaiotoxicity,
nephrotoxicity

rat/renal

mouse/nasal lesions

rat/decreased body
weight gain

I

rat/hepatotaxicity,
nephrotoxicity

—e)--

rat/kidney,
forestomach

rat/decreased body
weight gain

3,000

1,000
10,000




Chemical Group of

Potential Concern

Nitrogenated Benzenes

Cyclic alkanes
Cyclic Alkenes
Halogenated Alkanes

n-chain Alkanes
Branched Alkanes

Branched Alkenes/Alkynes
Ethers "
Methylated Naphthalenes

Phthalates

Methylated Phenols
Hethylated Ketones

Simple Ketones
Cyclic Ketones

Diols

Simple Alcohols

Straight chain
alkenes/alkynes

Repgesentative
—Compound

Nitrobenzene

Hethy lcyclohexane
Vinylcyclohexane

1,1,1-Trichloroethane

n-hexine
n-hexane

Vinyl cyclohexene
Ethylether
Naphthalene

Phthalic anhydride

Cresol
Acetone

2-butanone
Isophorone

Ethylene glycol

1-butanol

. Vinyl cyclohexene

(

(contiaued)

(

—ih-—————.__

Data Inadequate

aef--

. Page 12
Chronic Reference fose
Jnhalation Ora)
Species/Effect Uncertaint Species/Effect Uncertaint
p:f Concern factor (ll pof Concern factor (l‘
mouse/hematological, 300 mouse/hematological, 1,000
adrenal, renal & adrenal, renal’ g
hepatic lesions hepatic lesions
Iy .- - -
S - .- Sy - -
guinea pig/hepatotoxicity 1,000 auinea pig/ 1,000
epatotoxicity :
'hunanlneurotoxicity 300 rat/neuropathy 10,000
. or testicular atrophy
husan/neurotoxicity 300 rat/neuropathy or' 10,000
testicular atrophy
Data Inadequate -- --/-- ' --
-f-- - rat/liver effects 1,000
-ef-- - rat/decreased body 10,000 -
, weight gain
Y . mouse/lung & kidney 1,000
. histopathology
eefe- -- rat/reduced body 1,000
N weight gain,
) neurotogicity
oef-- -- rat/increased liver § 1,000
kidney weight,
nephrotoxicity
rat/CNS 1,000 rat/fetotoxicity 1,000
--f-- .- dog/kidney lesions 1,000
--/-- .- rat/mortality, liver 100
& kidney effects
--/-- .- rat/effects on erythrocyte 1,000




C

(continued)
Page 13
__Chronic Reference Dose
Chemical Group of Representative
Potential Concern __Compound Inhalation Oral
Species/Effect Uncertaint Species/Effect Uncertaint
pof Concern factor (l‘ pof Concern Factor (l‘

Cyclic Alcohols Benzyl alcohol --/-- -- rat/hyperplasia of the 1,000

epithelium of the

forestomach
Oxygenated Alcohols Ethyl gl col rat/altered 1,000 -ef-- --

monobutyl ether hemotology
Cyclic Acids Benzoic acid -/ .- human/irritation, 1
i malaise .
Non-Cyclic Acids Acrylic acid mouse/lesions of the 1,000 rat/reduced body weight, 1,000
' nasal mucosa altered organ weights

Amines Coprolactam wafa- -- rat/reduced body weight 100
Polychlorindated PCBs aaf-- - /-- --
Dip‘enyls {pcBs)
Furans Ietrahydrofufan /- - mouse/hepatic 1000

lesions
NOTES:

1) A reference dose (RFD) is derived from a pertinent toxicity study(s), and is an estimate of the “safe” level of chemical
intake over a set length of exFosure (e.g., chronic) for husans. Many assumptions must be made when predicting this “safe”
chemical intake level (i.e., RFD) from a laboratory study. Uncertainty factors (UFs) are applied when estimating the RFD
for the following reasons. :

A UF of 10 is used to account for variation in the general population and is intended to protect sensitive
subpopulations (e.g., elderly, children).

A UF of 10 is used when extrapolating from animal data to humans. This factor is intended to account for the
interspecies variability between humans and other mammals. .

« A UF of 10 is used when a RFD is derived from a subchronic instead of a chronic toxicity study.

« A UF of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse effect level (NOAEL) to
derive a RFD. This factor is intended to account for the uncertainty associated with extrapolating from toxic levels of
chemical exposure (i.e., LOAEL) to nontoxic levels of chemical exposure (i.e., NOAEL).

In certain cases, a modifying factor (MF) is used to account for further uncertainty associated with the toxicity study
used to develop the RFD. The MF may vary from >0 to 10.

The uncertainty factors presented in this table represent the product of all the uncertainty factors (and modifying
factors) used to derive the RFD {e.q., 10x10x10 = 1000).
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Page 14

2) This code represents the U.S. EPA weight-of-evidence classification system for carcinogenicity for chemicals. The following
" {is a description of the classification by group.

Group Description
A Known human carcinogen
Bl or B2 Probable human carcinogen

Bl indicates that limited human data on the carcinogenicity of the chemical are available.

B2 indicates sufficient evidence of carcinogenicity in animals and inadequate or no
evidence of carcinogenicity in humans exists. © :

C Possible human carcinogen
/] Not classifiable as to human carcinogenicity
3 : Evidence of noncarcinogenicity for humans

!

3) The slope factor for benzo(a)pyrene was used to represent the carcinogenic potential ofvthe carcinogenic polynuclear
aromatic hydrocarbons (PANS).

4) }g:}city vg}ges have been developed separately for ingestion of cadmium in water and cadmium ingestion with solids (i.e.,
or soil).

S) Tentatively identified compounds !Tle) were grouped based ‘'on similar chemica) structure. Compounds of similar chemical
structure are assumed to have similar toxicological groperties. for each TIC grouping, a representative compound was
chosen for which there was a reference dose (RFD). The RFD for the representative compound was used to represent the toxic
potential of the particular TIC group.

'

6) }:e i?fo{;g};on in this table was summarized from U.S. EPA's “Health Effects Assessment Summary Jables" (Fiécal Year -
nual, .

LEGEND
-- = information not available
data inadequate = presently, toxicity data is inadequate for reference dose or slope factor derivation.

BCC/ILV/vir/IN/ MK
(ccf-400-91al
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CHEMICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
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CHENICAL TOXICITY VALUES AND ABSORPTION ESTIMATES
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. CHEMICAL TONICITY VALUES AND ARSORPTION ESTIMATES
USED FOR RISK QUANTIFICATION

American Chemical Services WL Site
Remadial Investigation
Griftith, Indiane

Notes:

Toxicity valuss were cbtained from the U.S. EPA’s Integrated Risk Information System (IRIS), U.S. EPA’s “Nealth Effects Assessment
Summary Teables® (NEAST, Anusl FY-1991), and information provided by U.S.EPA Enwirormental Criteria Assessment Office (ECAO).
Toxicity values for the TIC groypings are valuss for the representative compounds.

Chemical specitic information pertaining to the oral and dermal sbsorption of compounds wes provided by ECAD. In the

sbeence of chemical specific valuss, it wes sssumed that the oral sbsorption ofﬂchn for orgenic compounds and metals

wes 50 X and 5 X, respectively. The dermal sbeorption estimates were assumed to be for organic compounds end 1.0 X

for metals. The orsl and dermal sbsorption estimates are pressnted as unitliess values where 1.0 represents 100 X (complete)
asbsorption. Chemical-specific dermsl permeability constants were cbtained from the U.S. EPA "Superfund E

Assessment Manusl® (SEAN) 1968, or the ECAD. As required by the U.S.EPA, when chemical-specific information is not avaflable,
defeult valuss were assigned to.represent chemical permssbility, as footnoted.

Reference Doses and Slope Factors designated for the dermal route of exposure are not provided in the U.S. EPA information sources,
but uere calculated from corresponding valuss for the oral route of exposure. These valuss ere used to calculate risks
sssocisted with chemicel dose estimstes besed on an sbsorbed (in contrast to an adwinistered) level of chemical. All chemical

dose estimstes for the dermal route of exposure are besed on sbsorbed chemical levels. The following relationships were
used to derive dermal toxicity values:

Orsl Reference Dose (adninistered) x Oral fon Estimate = Dermal Reference Dose (absorbed)
Oral Slope Factor (sdministersd) / Oral Absorption Estimste = Dermel Slope Factor (sbsorbed)

FOOTNOTES - (listed to the right of the value)

1 = Veritied in IRIS 5/13/91
D = oae inadeamte for amitetive risk T i WL RfDs for thi

s te te for tetive r assesement’ - (NEAST); o8 to sll RfDs for s .
D = Valus not determined Mu compound. b compound
= Values fram Interim Guidence for Derwmal Exposure Assessment. (ONEA-E-347, 3/91, Review Draft)
s Valuss from the Superfund Enwironmental Assessment Manual (EPA/S40/1- 1) Table A-4.
= Value updeted 5/91 (Revised from draft risk sesessment)
= Value withdrawn by IRIS pending further review.
= Compound under IRIS review.
s Jotal carci ic PANs; RfDs and SF values from Benzola)pyrens used.
= Nickel slope factor for nickel refinery dust.
= IRIS not queried for this compound
= Values from ECAO Technical Support Center.
= Saranouska-Dutkieuic, 6. 1981. ion of Hexavalent Chromium in Men. Arch. Toxicol., 47: 47-50.
= Value for endosulfen used for endosul fan sulfate.
ermal Permeability Constant Default Values:

Volatiles - Tolusne (1.01e+00) as required by U.S.EPA.

Senivolatiles - 2-Butanone (5.0e-03) as required by U.S.EPA.

Pesticides - Values from ECAO. Total PCBs use Aroclor 1248.

Inorganics - water (1.5¢-03)

JAN/ jahJEAG/KID
tecs.2020) tox-table. w20
973791 :

NOVIUN=S 2D
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It is important to note that risks due to exposure to lead in
soils and waste areas were not evaluated because USEPA has not
developed a CPF or RfD for lead. Until a CPF or RfD is
developed, USEPA is using the Agency for Toxic Substances and
Disease Registry's finding that lead levels of 500 to 1,000 mg/kg
in soils can cause increased blood lead levels in children as a
basis for assessing risks due to lead. Lead concentrations in
waste areas and in some other site soils exceed 500 mg/kg and
thus may result in adverse health effects under the scenarios
discussed below. U.S. EPA now believes that the best approach in
evaluating lead contamination involves using the Uptake
Biokinetic Model as a risk assessment tool to predict blood lead
levels and develop appropriate clean-up standards. Specific
.clean-up standards may be modified during design based upon the
results of this model.

Exposure Assessment

The exposure assessment identified potential pathways for
contaminants of concern to reach the receptors and the estimated
contaminant concentration at the point of exposure. Estimated
exposures to contaminated media were calculated based on a
reasonable maximum exposure (RME) scenario, in accordance with
the National Contingency Plan (NCP, 40 CFR Part 300), under both
current and projected future land use conditions. The exposure
pathways evaluated in the B1RA are summarized in Table 5.

The current land use scenario takes into account that there are
residents who have access now and will have access in the future
to contaminated areas of the site. It is therefore plausible
that off-site residents, including trespassers, may be exposed to
contaminants at the site. ACS continues to operate and thus,
site employees represent a population potentially exposed to site
contamination.

The future land use scenario takes into account that the site is
zoned general industrial. However, there is residential zoning
adjacent to the site and some residences exist within the
industrial zoned areas. It may therefore be possible that the
site, or areas near the site, could be developed for residential
use.

Zoning in the immediate vicinity of ACS is industrial, light
industrial, or residential. The current use exposure assessment
evaluated the following pathways for Off-Site Residents:
incidental ingestion and dermal contact of upper aquifer ground
water; ingestion, dermal contact, and inhalation of lower aquifer
ground water; inhalation of volatile emissions released from
subsurface contaminants; and inhalation of fugitive dusts from
surface contaminants.
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Potentially Exposed Population

P L L L L L L L R T R P Y L T

0ff-Site residents adjacent to
Site.

0ff-Site residents adjacent to
Site.

Table S

Exposure Pathway Analysis
American Chemical Services RI/FS
Griffith, Indiana

Exposure Route, Medium Pathway Selected
and Exposure Point for Evaluation?
--------------------- CURRENT LAND USE CONDITIONS --------
Ingestion of groundwater from the No

upper aquifer.

Dermal contact and incidental Yes
ingestion of groundwater from the

upper aquifer.

Page 1 of &

Reason for Selection or Exclusion

cmcscccccsssrcosnarTAccnccERET e ccacacaccnna

Surveys performed at homes adjacent to the
Site indicate those with wells in the shallow
aquifer do not use them for drinking water;
the municipal system is used.

Some homes adjacent to the Site maintain
wells in the upper aquifer and use the water
for lawn care and gardening. If contaminated
groundwater were to migrate to the off-Site
wells, exposure may be Rossible for garden
produce and subsequent human consumption. In
addition, children may play in the water

e.g., in swimming pools) and become exposed
ermally or through incidental ingestion.
However, no testing was performed for these
wells because they are not used for drinking
water and because if contamination were
found, it would be difficult to determine the
source, in a region where there exists many
industries. Also, the flow of groundwater in
the upper aquifer is diverted towards the
excavation near the active landfill and b

the wetlands which surround the Site, bot
serving to control off-Site migration of
contaminants. Nonetheless, if contaminants
in the shallow aquifer migrate to off-Site
locations, residents adjacent to the Site may
occasronaily.be exposed, therefore, this
pathway was included in the risk assessment.




Potentially Exposed Population

0ff-Site residents adjacent to
Site.

0ff-Site residents adjacent to
Site.

A

0ff-Site residents adjacent to
Site.

0ff-Site residents adjacent to
Site.

0ff-Site residents adjacent to
Site.

Adolescents playing (trespassing)
on-Site.

e s-ea(i e brdd bl ] l--J(‘ d bnd. bowd  bed  laend bt eeeed

. (Continued)

Exposure Route, Medium
and Exposure Point

Ingestion and/or other potential
exposures to groundwater from the
lower aquifer.

Inhalation of volatiles emissions
released from subsurface
contaminants.

Inhalation of fugitive dusts
emanating from surface
contamination at Kapica/Pazmey.

gggestiqn of garden vegetables
fruits. .

Fishing, hunting and trapping;
terrestrial and aquatic species
for consumption.

Inhalation of volatiles released
from the Site.

Pathway Selected
for Evaluation?

Yes

Yes

Yes

Yes

Page 2 of 4

Reason for Selection or Exclusion

Eight private wells located in the deep
aquifer were analyzed during the Rl and had
no detectable levels of contamination. The
ACS and landfill facilities both maintain
wells in the lower aquifer; the landfill
facility uses their well for drrnkj:a water
the use of the well at ACS is for industrial
purposes as well as drinking water. There is
retardation of contaminant amigration
vertically due to the confining layer. The
potential for exposure to the groundwater in
the lower aquifer is considered to be low.
Nonetheless, contaminants detected in the
lower aquifer were assumed to migrate to off-
Site locations where exposure may occur.

The amount of VOCs eminating from the
contaminated soils is expected to be low
compared to that from the ACS facility and
from the air in this region of heavy
industry. No samples were taken in the field
because of the difficulty in distinguishing
air pollutant sources and anthropogenic
background. It should be recognized that
volatiles released from the Site may pose an
exposure to off-Site residents. Predlctina
the amount of exposure quantitatively woul

be difficult given the current conditions.
Nonetheless, an emission and dispersion mode)
was used to estimate potential releases to
air from subsurface contamination.

There exist unvegetated areas of surface soil
contamination at Kapica/Pazmey. These soils
may be disturbed via wind erosion and
disperse contaminated particulates to off- -
Site locations. The greatest in?act is
likely to be on-Site. A particulate erosion
and dispersion model has been used to
estimate exposure from this pathway.

This pathway was not considered to present
substantial risk, .

The wetlands do not support fish populations.
Hunting and trapping are considered low
potential exposure pathways because of small
user groups.

Similar to off-Site residents, estimating
exposure via this pathway under current
conditions utilized an emissions and
dispersion model.
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Potentially Exposed Population

Adolescents playing (tﬁespassing)
on-Site. .

Adolescents playing (trespassing)
on-Site. N

Adolescents playing (trespassing)
on-Site.

On-Site workers at the ACS °

facility.

On-Site workers at the ACS
facility.

On-Site workers at the ACS
facility.

' " (Continued)

Exposure Route, Medium

Pathway Selected
and Exposure Pgint

for Evaluation?

Inhalation of fugitive dusts at Yes
Kapica/Pazmey.
Incidental ingestion of, and Yes

dermal contact with, contaminated
soils on-Site,

Incidenta) ingestion of, and Yes
dermal contact with, contaminants

detected in wetland surface water

and sediments and in drainage

ditches.

Direct contact with soils, No
sediments and lagoon waters.

Inhalation of airborne :
gqgtaninants eaanating from the
ite.

Fugitive Dusts - Yes
Volatiles - Yes

Ingestion and/or other potential No
exposures to groundwater from the
Tower aquifer, ’

(

Page 3 of &

Reason for Selection or Exclusion

Wind erosion may contribute to the total
exposure for a trespasser coming on-Site at
Kapica/Pazmey.

Surface contamination is evident at
Kapica/Pazmey. Children playing

(trespassing) on-Site at this location may be
exposed occasionally via the pathua§s
indicated. Other areas of the RI/FS Site
where contaminated soils exist are covered
with clean material and/or have extreme
access limitations (i.e., ACS).

This pathway is evaluated to assess the risks
associated with surface water and sediment.
2:3%..in‘ti°“ has been detected in these

a.

Contaminated soils and sediments have been
covered by clean cover material and/or
building construction. The surface water in
the lagoon has been analyzed and indicates
low contamination. The agoon is the only
surface water feature on the Site. 1In
addition, workers on-Site wear health and
safety protection, and must comply with OSHA
safety requirements.

Contaminated soils are covered by clean cover
material effectively minimizing the potential
for 2eneration of contaminated fugitive dust.
Volatiles released from subsurface soils to
the ambient air may occur, however, exposure
to volatiles released from operatin
Rrocesses is like]{ wmore substantial.

nalysis of volatiles released from
subsurface soils has not been Eerfor-ed
because of the difficulty in obtaining
ueaningful estimates of exposure point
concentrations glveq the contributions of
pollutants to the air from the ACS facility
and anthrop:aenlc background. Nonetheless,
emissions and dispersion models have been
used to estimate release of volatile
contaminants from subsurface materials to the
air. :

ACS maintains 4 wells in the deep aquifer,
more than 300 ft below the ground surface, in
bedrock.
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Potentially Exposed Population

-------------------------------------

Hypothetical resident living on-
Site.

XJ0/vir/8JC
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(continued)

Exposure Route, Medium
and Exposure Point

ln*estion of and dermal contact
with groundwater from the upper
aquifer. Inhalation of volatiles
released while showering.

Ingestion of and dermal contact
with groundwater from the lower
aquifer, Inhalation of volatiles
released while showering.

Der-Sl contact with and
incidental ingestion of unearthed
subsurface soils.

Direct éontact with and
incidental ingestion of
sediments.

Direct contact (dermal and
incidental ingestion) with
surface water.

Inhalation of volatiles released
to air on-Site. :

Inhalation of particulate
released from unearthed
subsurface soils.

Pathway Selected
for Evaluation?

POTENTIAL FUTURE LAND USE CONDITIONS

Yes
Yes
Yes
st
Yes

Yes

(

Page 4 of 4§

Reason for Selection or Exclusion

Hypothetical.
Hypothetical.

N{pothetical - to address risks associated
with subsurface soils, it was assumed that
contaminated subsurface soils are unearthed
and present direct exposure potential to
residents living on-Site.

Similar exposure as current use scenario.
Similar exposure as current use scenario.

24-hour/day exposure to volatiles.

‘Assume vegetative cover in residential
setting minimizes this pathway; addressed
under current use scenario.
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-Use Condi -

The current-use exposure assessment evaluated the following
pathways for Trespassers: inhalation of volatiles and fugitive
dusts released from the site; incidental ingestion and dermal
contact with contaminated soils on-site; incidental ingestion of
and dermal contact with contaminants detected in wetlands,
surface water and sediments in drainage ditches.

- C 4 - -

The current-use exposure assessment evaluated the following
. pathways for on-site workers: inhalation of volatiles and.
fugitive dusts released from the site.

Fut —Use Conditi

The future-use exposure assessment evaluated the following
pathways for a resident living on-site: ingestion and dermal
contact of contaminated ground water from the lower or upper
aquifer; inhalation of volatiles released from contaminated lower
or upper aquifer; dermal contact and incidental ingestion of
contaminated soils, sediments and surface water; inhalation of
volatiles released to ambient air.

Risk Characterization

The risk characterization combines the chronic daily intakes
developed in the exposure assessment with the toxicity
information collected in the toxicity assessment to assess
potential human health risks from contaminants at the site. For
carcinogens, results of the risk assessment are presented as an
excess lifetime cancer risk, or the probability that an
individual will develop cancer as a result of a 70-year lifetime
exposure to site contaminants. These risks are probabilities
that are generally expressed in scientific notation (e.g. 1 x
10-6 or 1E-06). An excess lifetime cancer risk of 1 x 10-6
indicates that, as a plausible upper bound, an individual has a
one in one million chance of developing cancer as a result of
exposure to conditions at a site.

Potential concern for noncarcinogenic effects of a single
contaminant in a single medium is expressed as the hazard
quotient (HQ) (or the ratio of the estimated intake derived from
the contaminant concentration in a given medium to the
contaminant's reference dose). By adding the HQs for all
contaminants within a medium or across all media to which a given
population may reasonably be exposed, the Hazard Index (HI) can
be generated. The HI provides a useful reference point for
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gauging the potential significance of multiple exposures within a
single medium or across media.

Results of the risk characterization are detailed in Table 6 and
discussed below.

-y Conditjions

The greatest calculated potential risk under current-use
conditions was to children exposed to contaminated upper aquifer
ground water. Dermal absorption exposure to contaminated ground
water results in an excess cancer risk of 1.7 x 10-2. Benzene
contributes 80 percent of this risk, with vinyl chloride
contributing almost 17 percent. Non-cancer health effects were
at a level of concern primarily from dermal contact to 4-methyl-
2-pentanone.

For trespassing children, the total excess cancer risk is 6.3 x
10-3, mainly from dermal absorption exposure to PCB-contaminated
soils. Noncancer health effects are also unacceptable due to the
inhalation and dermal absorption pathways for a number of
contaminants.

For on-site ACS workers, the total excess cancer is 1.6 x 10-3,
mainly due to volatiles emanating from buried wastes (based on
modeling). Most of this risk comes from 1,1 dichloroethene,
chloroform, and carbon tetrachloride. Noncancer health effects
are also unacceptable for the inhalation pathway due to non-
cyclic acids and vinyl chloride.

For adult off-site residents, the total lifetime excess cancer
risk for all pathways was 4.5 x 10-4. Most of this risk comes
from ingestion of arsenic and bis(2-chloroethyl)ether in lower
aquifer ground water and inhalation of several volatile
compounds. Noncancer health effects are also unacceptable for
the inhalation pathway due to a number of contaminants.

Future-Use Condjitjons

If a home with a private well were built on the following
locations at the site, residents would be exposed to the
following lifetime excess cancer risk: 9.7 x 10-2 for the On-site
Containment Area; 1.3 x 10-1 for the Still Bottoms/Treatment
Lagoon Area; 2.4 x 10-1 for the Off-site Containment Area; and
1.1 x 10-1 for the Kapica/Pazmey Area. Future site residents
would also be exposed to unacceptable noncancer health effects at
all locations.
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Table &

SUMMARY OF HAZARD INDICES AND CANCER RISKS FOR POTENTIALLY EXPOSED POPULATIONS
American Chemical Services NPL Site _
Remedial Investigation
Griffith, Indiana

. (Y (SO —— ——

Hazard [ndices Cancer Risks
Population/Exposure Table o Oermai . Oermai '
Pathway ' Number Ingestion Absorption [nhalation Ingestion—Absorption Inhalation
I CURRENT LAND USE CONDITIONS«-==neneececemasesaseenscnens cemeanen
_ 0ff-Site Resident-Adult
] Groundwater, Lower . )
Aquifer 7-19 8.1e-01 2.7e¢-02 3.5¢-01 — 2.6¢-04 ].6e-06 2. 7.0-05
" Ambient Air, VOC 1-20- . - 9.3e¢-01 - - 1.6e-04
] Ambient Air, Oust 7-21 - . 3.4e-04 . - 5.2¢-09
Population Total ree (1 J.5¢-04

0ff-Site Resident-Child

Groundwater, Upper :

Population Total T.5¢0¢ T.7¢-02

Trespasser-Child

Surface Soils, _
Kapica-Pazmey 7-23  3.7¢s01 1.2¢401 - 9.3¢-05 5.5¢-03 -

Surface Water 7-2¢  6.4e-03 1.2¢400 . 1.9¢-06 1.6e-04 .
Sediment 7-25 6.7¢-04 8.7e-02 - 3.5¢-06 2.le-04

Ambient Air, VOC 7-26 . - 5.3¢+00 . . 2.9¢-04
Ambient Air, Oust 7-27 . - 3.9¢-04 . . 2.0e-09

]
]
1
|
| §
] omitton tom Tv—— _ o
]
1
|
1
|
1

ACS Vorker 4

Ambient Air, YOC 7-28 - _ 9.9¢+00 - - 1.6¢-03
Asbtent Air, Oust 7-29 - - 7.4e-04 - 1.1e-08
Population Total 7. 900 ~1.0€=03

]
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(Continued)

Ha;ard Indices

Cancer Risks

]
1
|
l , Powé:_::,_{,‘;;‘“”“" m_ Ingegtion bgomt\o Inhaiation Ingestion Abggggr‘::on {nhalation
— FUTURE LAND USE CONDITIONS---e-cecceccaccacannnn. ceveenace
l _w:mu:u‘ On-Site _ .
| ﬁ.’:‘,-'f"l‘:""' Lower 730 9.3e-01 3.de02  3.5e-01 3.5e-04  2.16-06  3.9¢-05
—_ m:“"' Upper 7-31  2.0e402 2.0e+01  1.1le+02 6.0e-02 9.7¢-03 1.7¢-02
\‘ Surface Water 720 6.4e-03 1.2¢400 . 1.9¢-06  1.6e-04 .
Sediment 7.25  6.7¢-04 8.7¢-02 . 3.5¢-06 2.le-04
| BT 12 - - L6edl - - 2.7¢-03
Soils 7-33  1.2e400 4.9¢+01 . 1.9¢-04  6.6¢-03 -
l. Population Total* T.060Z Y. Te-0¢
On-Site Resident - Sti1)
:ll Sottoms and Treatsent i
Groundwater, Lower )
Aquifer —_ 7-30  9.3e-01 3.le-02 ° 3.5e¢-01 3.5¢-04 2.1¢-06  3.9¢-05
] ' Gromduur Upper '
Aquifer 7-31 2.0e4%02 2.0¢+01 1.1e+02 6.0e-02 9.7¢-03 1.7e-02
—d Surface Vater 7-24  6.4e-03 1.2¢+00 - 1.9¢-06 1.6e-04 -
\" Sediment 7-28 6.7e~04 8.7e-02 - 3.5¢-06 2.le-04
Ambient Air, VOC 7-32 - . 1.6e+01 - - 2.7¢-03
l Sofls 7-34  3.3¢+00 4.1e+02 - 8.8¢-04 3.83¢-02 -
Population Total* e 1.3¢-01
] On-Site Resident - Off-
Site Containment Ares -
] Gmter. Lower ‘
Aquife 7.30  9.3e-01 3.1¢-02  3.5¢-01 3.5¢-04 2.1e-06  3.9e-05
Gromdunr. Upper =
] Aquifer 7-31  2.0e402. 2.0e401  1.1e+02 6.0e-02 9.7¢-03 1.7¢-02
Surface Water 726 6.40-03 1.2¢400 . 1.90-06 1.6e-04 .
"l Sediment _ 7-25 6.7¢-04 8.7¢-02 . 3.5¢-06 2.1e-04
Asbient Air, VOC 7-32 - . 1.6¢+01 - . 2.7¢-03
Soils 7-35  1.8e401  1.0e403 . 3.3e-03 1.5¢-01 -
] Population Total® T.8e¢+03 Z.3¢-U1

o




Population/Exposure Table
Pathway Numper

On-Site Resident -

Surface Sotls,

Kapica-Pazemy

Groundwater, Lower

Aquifer 7-30

' Groundwater, Upper .

Aquifer PR 7-31

Surface Water 7-28

Sediment 7-2%

Ambient Air, VOC 7-32

Sotls 7-36

Population Total*

On-Site Resident-

LI

maur. Lower 1.3
Groundwater, Upper

Aquifer 7-31
Surface vater 7-24
Sediment 7258
Ambient Air, VOC 7-32
Soils 7-37

Population Total*

(Continuea)

Hazard Indices

Derwmai
Ingestion Absgorption {ohalation

9.3¢-01 3.1e-02  3.5e-01
2.0e402 2.0e+01 1.1e+02
6.4e-0) 1.2¢400 -
6.7¢-04 8.7e-02 -
- . 1.6e+01
1.6e+00 3.3e+01 -
~3.56%0¢
9.3¢-01 3.1e-02  3.S5e-01
2.0e402 2.0e+01 1.1e402
6.4¢-03 1.2¢400 -
6.7¢-04 8.7¢-02 -
- - 1.6e+01
1.6e+00 = 3.4e+01 -
3.5

Cancer Risks

, Dermai .
Ingestion Absorption [nhalation

J.5¢-04 2.le-06 3.9¢-05

6.0e-02 9.7¢-03 1.7¢-02

1.9¢-06 1.6e-04 -

1.5¢-06 2.le-04

. - .2.7e-03

1.2¢-03 4.3e-02 -
1.4e-01

3-5.‘0‘ 2.1.-06 309.'05

6.0e-02 9.7¢-03 1.7¢-02

1.9¢-06 1.6e¢-04 -

3 . 5.‘06 2 . 2"0‘

- - 2.7¢-03

4.1e-04 1.8e-02 .

“l.le-01 -
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(Continuea)

Hazard Indices

Cancer Risks

popu;::ioniixnosurt ;;;;;E Ingegtion Abg:E;::on lﬁhalgtion {ngestion Ag:;:;:1on inhalation
<Multi-Population Assessment (1)

0ffaSite Resident Adult

Gmtor. Lower 7-19 8.1e-01 2.7e-02 3.5¢-01 2.6e-04 1.6e-06 2.7¢-05
" Ambient Air, VOC 7-20 . . 9.3e-01" . - 1.6e-04

Ambient Air, ODust 7-21 - - 3.4e-04 - - 5.2!-09.

Qe g |

Aquifer 7-22  3.2¢+00 1.5¢+02 - 2.8¢-08 1.7e-02

Population Total T.8e+02 ~1.7¢-0¢

Qff:Site bestghmt - Adule § Tressesser - MM (2)

0ff-Site Resident-Adult )

mtf«'-m' Lower 7-19  8.l1e-01 2.7¢-02  3.5¢-01 2.6e-04 1.6e-06  2.7¢-05

Ambient Air, VOC 7-20 - - 9.3e¢-01 - - 1.6e-04
. Ambient Air, Dust -8 - - 3.4e-04 - - 5.2¢-09

Trespasser-Child '

Surface Soils,

Kapica - Pazmey 7-23  1.7¢-01 1.2e401 - 9.3¢-05 5.5¢-03 -
Surface VWater 7-24 6.4e-03 1.2¢+00 - . 1.9¢<06 1.6e-04 -
Sediment 7-25  6.7¢-08 8.7¢-02 . 3.5¢-06 2.le-04
Ambient Air, VOC 7-26 . . 5.3¢+00 - - 2.9¢-04
Ashient Air, Oust 1-27 - - 3.9¢-04 - - 2.0e-09
Population Total ‘ <. 1e 0T 8.7¢-03



(Continued)
Wazard Indices Cancer Risks
. e Table ' Oermai
Pow;:::‘at.l‘l'ixoosur Number gg;;to bsgrguon [nhalation Ingestion Absorption {nhalation

off-Site Resident - Adult 8§ Off-Site Resident - Child & Trespasser - Child (2)

0ff-Site Resident Adult
Groundwater, Lower

_  Aquifer 7-19 8.l1e-01 2.7¢-02  3.5e-01 2.6e-04 1.6e-06  2.7¢-05
—Ambient Air, VOC 7-20 - . 9.3¢-01 - - 1.6e-04
Ambient Air, Dust 7-21 ] 3.4e-04 - - . 5.2¢-09

off-Site Resident-Child
Groundwater, Upper

Aquifer - S22 3.2¢400 1.5e402 . 2.8¢-04 1.7¢-02 .
Trespasser-Child ’
Surface Soils,

Kapica - Pazmey 7-23  3.7¢-01 1.2¢401 - _ 9.3¢-05 5.5e-03 -
Surface Vater 7-28 6.4¢-03 1.2¢+00 - —1.9¢-06 1.6e-04 -
Sediment 7-25 6.7e-04 8.7e-02 - 3.5¢-06 2.le-04
Ambient Afr, VOC 7-26 - - §5.3¢+00 - - 2.9¢-04
Ambient Air, Dust 7-27 - - 3.9¢-04 - - 2.0e-09
Population Total T.7¢0¢ 2. 8e-0¢
MJM (3)

Off-Site Resident-Adult
Groundwater, Lower ; .

Aquifer 7-19 8.1e-01 2.7e-02 3.5¢-01 2.6e-04 !.6e-06 2.7¢-05
Ambient Air, VOC 7-20 - - 9.3e-01 - - 1.6e-04
Ambient Air, Oust 7-21 - - 3.4¢-04 - - 5.2¢-09
ACS Vorker ‘

Asbient Air, VOC 7-28 - ' - 9.9¢+00 - - 1.6¢-03
Ambient Air, Oust 7-29 . .« 1.0a-08 . 1.1e-08
Population Total T.2eR1 . 2. 1803 ”
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(*) Total popul

(n

(2)

(3)

(Continued)

ation hazard indices and cancer risks for future Site residents were calculated by
incorporating values for groundwater in the upper aquifer.

In addition to the current use exposures that exist for each population as described above, it is

possibie that a trespasser may also be an off-Site resident, and on-Site workers say be an off-Site
resident. Thus, while pathways have been combined for each individual population, populations have
also been combined, as appropriate (e.g., off-Site resident and trespasser) to evaluate the saximum
exposure of a population through current land use conditions that is reasonably expected to occur at

the Site.

The amount of exposure time contaminants in air as a trespasser (3 hours/day, 52 days/year, 10
years) is 1.2% of the off-Site resident (24 hours/day, 182 days/year. 30 years). Because making this
adjustaent does not significantly alter the total muiti-population risk, individual population risks
were directly added in order to evaiuate saxisally exposed population risks. ,

Similarly, ACS exposure to contaminants in air while working-on-Site (8 hours/day, 130 days .
years) is 23.8% of the exposure conditions assumed for the off-Site resident (uth"/“y.l{;gr 1
days/year, 30 {ears). This difference does not have a substantial impact on the total muiti-
population risk. Imdividual popuiation risks were directly added in order to evaiuate maximally

exposed population risks.

I:IvlrIWKJD
wed-401-89g} -

51.17
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Environmental Risks

The ecological assessment for the ACS site identified two types
of ecological habitat; upland and wetland. Based on the semi-
quantitative, screening-level analysis of ecological risks,
upland, wetland and aquatic receptors may be adversely affected
by contaminants present in the environmental media within the ACS
.watershed. The contaminants posing the greatest potential risk
are PCBs and lead. Further study will be necessary to assess the
need for remedial action in the wetlands.

The U.S. Fish and Wildlife Service report suggested that the area
around Griffith, Indiana, may provide habitat for several Federal
or State endangered or threatened species. The King Rail, a
state threatened species, was observed by the U.S. F&W during a
site visit. Other endangered or threatened species are suspected
on the site based on observations of available habitat made by
the U.S F&W.

The results of the BlRA show that actual or threatened releases
of hazardous substances from this site, if not addressed by
implementing the response action selected in this ROD, may
present an imminent and substantial endangerment to public
health, welfare, or the environment.

VII. DESCRIPTION OF ALTERNATIVES

Based on the findings of the Remedial Investigation, the
following remedial action goals were developed for the ACS site:

* To ensure that public health and the environment are not
exposed to cancer and non-cancer risks greater than the
acceptable risk range from drinking water, soils, buried
drums/liquid wastes/sludges, or other substances from the ACS
site;

* to restore ground water to applicable state and federal
standards;

* to reduce the migration of contaminants off site through water,
soils or other media; and

* to reduce the potential for erosion and possible migration of
contaminants via site surface water and sediments, including
areas surrounding Turkey Creek.

Remedial action alternatives to meet these goals were developed
in the Feasibility Study and are summarized below:
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Alternative 1: No Action

CERCLA requires that a "No Action" alternative be considered,
against which all other alternatives are compared. Under this
alternative, no remedial action would take place and the site
would remain in its present condition. All contamination would
remain in the source areas, ground water and soils, with
continued potential for entering water supplies. The Griffith
Municipal Landfill would continue to operate and would eventually
close under State law. Every five years a review would be
performed to evaluate the site's threat to public health and the
environment.

Total cost of Alternative 1: $ 0
Time to complete: ©

Quantity of waste treated: 0
Quantity of ‘'soil treated: 0

Alternative 2: Containment with slurry wall; on-site ground-
water gradient control; ground-water pumping
and treatment ocutside slurry wall; and
covering contaminated surface soils.

—___

Alternative 2 provides for the construction of a slurry wall
around the entire site to minimize off-site contaminant migration
and impede ground water flow into the site. The soil/bentonite
slurry wall would be keyed into a clay confining layer
(approximately 25 feet below the surface). Inward ground water
gradients would be maintained by pumping from within the slurry
wall. Ground water pumping and treatment would be performed
outside the slurry wall to prevent off-site migration. Treated
ground water would be discharged or reinjected to the wetlands to
prevent dewatering. Contaminant source areas would be covered
with a RCRA cap. Operational areas of the ACS facility could be
covered with asphalt or concrete.

Total cost of Alternative 2:--$ 12,000,000

Total time to complete construction: 1 year
Operation and maintenance period: 30 years
Quantity of waste treated: 0

Quantity of contaminated soil treated: O
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Alternative 3: Site dewatering; Excavation and (a) on-site
incineration of buried waste or (b) on-site low
‘temperature thermal treatment of buried waste.
——
Alternative 3 provides for site dewatering using a series of
ground water pumping wells to allow excavation of buried waste.
Excavated waste would be treated on-site by incineration (3a) or
with a low temperature thermal treatment unit (3b). Treatment
residuals would be placed back into the excavation. An
infiltration basin would be constructed over each source area in
order to use treated ground water to flush contaminants.

.Total cost of Alternative 3a: $ 54,800,000

Total cost of Alternative 3b: $ 45,100,000

Total time to complete source treatment: 3 years
Quantity of waste treated: 35,000 - 65,000 cubic yards
Quantity of contaminated soil treated: 0

Alterhativo 4: In-situ steam stripping of buried waste, soils,
and ground water.

Alternative 4 would simultaneously treat buried wastes, soil and
on-site ground water in place. In-situ steam stripping consists
of injecting steam at approximately 400 degrees fahrenheit
through specially designed hollow stem augers which are moved
vertically through the unsaturated and saturated zones. PCB-
contaminated surficial soils would either be treated in-situ or
excavated for off-site landfilling.

Cost of Alternative 4: $ 50,900,000
Total time to complete treatment: 10-20 years
Quantity of waste and soil treated: 135,000 cubic yards

Alternative 5: 8ite dewatering; Offsite incineration of intact
buried drums in the On-site Containment Area; Off-
site disposal of miscellaneous debris; In-situ
vapor extraction of buried waste and soils.

-

Alternative 5 provides for site dewatering using a series of
ground water pumping wells to allow for excavation of intact
drums and miscellaneous debris. Intact buried drums in the On-
site Containment Area would be incinerated off-site while
miscellaneous debris would be landfilled off-site. PCB-
contaminated surficial soils would either be treated in-situ or
excavated for off-site landfilling. An in-situ vapor extraction
(ISVE) system (possibly four separate systems) would then be
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installed to treat both soils and buried wastes. A cover would
be placed over unpaved surfaces in the areas that require ISVE to
prevent short-circuiting of air from the surface and to reduce
rainwater infiltration. A pilot scale test would need to be
conducted to demonstrate the overall effectiveness of ISVE on
materials with such high contaminant levels.

Cost of Alternative 5: $33,000,000
Total time to complete treatment: 5 - 20 years
Quantity of waste and soil treated: 135,000 cubic yards

Alternative 6: 8ite dewatering; (a) on-site or (b) off-site
Incineration of buried drums; offsite disposal of
miscellaneous debris; (a) on-site incineration of
vaste or (b) on-site low temperature thermal
treatment of waste; in-situ vapor extraction of
soils.

Alternative 6 provides for site dewatering using a series of
ground water pumping wells to allow for excavation of intact
drums and miscellaneous debris. Intact drums would be
incinerated on-site (6a) or off-site (6b) while miscellaneous
debris would be landfilled off-site. Areas designated as buried
waste or PCB-contaminated soils would either be incinerated on-
site (6a) or treated with low temperature thermal treatment (6b).
Treatment residuals would be deposited back into the excavations.
An in-situ vapor extraction (ISVE) system (possibly four separate
systems) would then be installed to treat contaminated soils.
Partial installation of a ISVE system could begin following the
completion of site dewatering in areas which are not impacted by

~buried waste excavation activities. A cover would be placed over

unpaved surfaces in the areas that require ISVE to prevent short-
circuiting of air from the surface and to reduce rainwater
infiltration. A pilot scale test would need to be conducted to
demonstrate the overall effectiveness of ISVE on materials with
such high contaminant levels.

Cost of Alternative 6a: $ 43,100,000 - $ 56,600,000
Cost of Alternative 6b: $ 37,800,000 - $ 46,800,000
Time to complete treatment: 6 - 8 years

Quantity of waste treated: 35,000 - 65,000 cubic yards
Quantity of soil treated: 70,000 - 100,000 cubic yards

Alternative 7: 8ite dewatering; (a) on-site or (b) off-site
Incineration of buried drums; off-site disposal of
miscellaneous debris; (a) onsite incineration of
buried wastes and soils or (b) onsite low
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temperature thermal treatment of buried wastes and
soils.

Alternative 7 provides for site dewatering using a series of
ground water pumping wells to allow for excavation of intact
drums and miscellaneous debris. Intact drums will either be
incinerated on-site (7a) or off-site (7b). Miscellaneous debris
will be taken off-site for landfilling. Buried waste and
contaminated soils will be incinerated on-site (7a) or treated
on-site through low temperature thermal treatment (7b). Treatment
residuals would be deposited back into the excavations.

Cost of Alternative 7a: $84,600,000

Cost of Alternative 7b: $64,400,000

Time to complete treatment: 2 - 6 years

Quantity of waste and soils treated: 135,000 cubic yards

Alternative 8: Site dewatering; Off-site incineration of buried
drums; off-site disposal of miscellaneous debris;
(a) landfarming of buried waste and soils or (b)
slurry-phase bioreactor treatment of buried waste
and soils.

Alternative 8 provides for site dewatering using a series of
ground water pumping wells to allow for excavation of buried
wastes, contaminated soils, intact drums and miscellaneous
debris. Intact drums will be incinerated off-site.
Miscellaneous debris will be taken off-site for landfilling.
Buried waste and contaminated soils will be treated on-site
through biological treatment. Biological treatment would be
accomplished by land-farming (8a) or by slurry-phase bioreactors
(8b). Treated soils would be deposited back into excavations.
Because it is not known if biological treatment would attain
appropriate treatment levels, a pilot study would be necessary to
evaluate the technology on this contaminant matrix.

Cost of Alternative 8a: $ 34,200,000
Cost of Alternative 8b: $ 43,200,000
Time to Complete treatment: 8 - 15 years (8a)
5 years (8b)
Quantity of waste and soils treated: 135,000 cubic yards

VIII. SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP requires that alternatives be evaluated on the basis of
nine criteria: overall protection of human health and the
environment; compliance with applicable, or relevant and
appropriate, requirements (ARARs); long~term effectiveness and
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permanence; reduction of toxicity, mobility, and volume (TMV)
through treatment; short-term effectiveness; implementability:;
cost; state acceptance; and community acceptance. This section
compares alternatives with respect to these criteria.

COMPARATIVE ANALYSIS OF ALTERNATIVES ACCORDING TO THE NINE
"EVALUATION CRITERIA

The remedial action alternatives considered for the ACS site were
evaluated in accordance with the nine evaluation criteria. An
analysis summary of the alternatives compared to the criteria is
provided below.

THRESHOLD CRITERIA
Overall Protection

Alternative 1 does not provide any protection against contaminant
exposure through buried waste, soil or ground water contact or
possible exposure of emissions from buried wastes and would not
prevent future site users from being exposed to unearthed soils
or buried wastes resulting from future development of the site.
It is therefore eliminated from further analysis.

Buried waste materials are addressed in Alternatives 2 through 8.
Alternatives 3, 6, 7 and 8 provide the most protection from
buried wastes because the wastes would be excavated and treated.
Residual contamination would be left in the ground after
treatment under Alternatives 2, 4 and 5. If buried wastes were
disturbed under a future use scenario, the risks would be greater
for Alternative 2, than Alternatives 4 and 5.

Contaminated soils are addressed in Alternatives 2 through 8.
Alternative 7 would provide the most protection from contaminated
soils through thermal treatment. Alternative 8 treats
contaminated soils biologically and affords a slightly lower
degree of protection due to the uncertainty of the technology to
adequately handle ACS's contaminant matrix. Residual
contaminants would remain in soils in Alternatives 2 through 6.
Alternatives 2 and 3 are the least protective, providing natural
flushing as the only soil treatment.

Alternatives 4 through 8 provide the most protection for
contaminated ground water by applying pumping and treatment of
the upper and lower aquifers. Alternatives 2 and 3 provide
reduced protection through containment and natural flushing of
on-site ground water.
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Compliance with ARARs

All alternatives should comply with ARARs. However, the RCRA cap
ARAR outlined in alternative 2 also applies to alternatives 3, 6,
7, and 8 if treatment residuals do not meet health-based levels.
U.S. EPA has determined that LDR treatability variance levels are
not protective because of the high contaminant levels known to
exist. Because U.S. EPA has determined that LDR treatability
variance levels are not protective for this site, and treatment
to health-based levels is necessary, a RCRA cap will not be
required for treatment residuals. Alternatives that include
excavation and treatment (3, 6, 7, and 8) will require
treatability testing to ensure that all RCRA standards are met.
Another criterion to be considered is the TSCA cleanup policy for
PCB spills. This policy requires that spills resulting in PCB
contamination of greater than 50 ppm be cleaned up to a level of
10 ppm and covered with at least 10 inches of clean soil.

PRIMARY BALANCING CRITERIA

Implementability o -

Alternative 2, requlring containment only, would be easiest to
implement. Alternatives 3, 6, and 7 involve proven technologies
and have been effective for. a»wide range of contaminated
matrices. Alternatives 5 and’ 8 have yet to be demonstrated
effective on a contaminant matr#x or scale analogous to the ACS
site. Alternative 4 technology ham not been demonstrated on full
scale soil and waste cleanups and no:kmown vendor is available.

Short-term Effectiveness el

Alternatives 2 through 8 require ground water pumpiﬁg'and
treatment and would be equally effective in addressing off-site
short-term risk from ground water.. Alternatives 2 and 3 would be
less effective in addre551ng on-site ground water contamination.
Alternatives which require excavation of wastes ang.soils (7 and
8) produce potential short-term exposure of contaminants to site
workers and nearby residents. Personal protective equipment for
remedial workers and VOC emission control addresses this concern
for remedial workers, ACS workers and nearby residents.
Alternatives which involve excavation of buried waste only and
in-situ treatment of contaminated soils (3 and 6) would produce
‘much shorter exposure to site workers and nearby residents and
would also remove the majority of site contamination in a
relatively short timeframe. Alternatives 4 and 5 attempt to
treat buried wastes and contaminated soils in-situ. This would
involve a minimum of short-term exposure but unknown
effectiveness due to possible buried drums and relatively long
timeframes to complete.
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Long-term Effectiveness

Alternatives 2 through 8 require ground water pumping and
treatment and would be equally effective in truncating continued
migration of contaminants in ground water and potential exposure
to offsite ground water users. Alternatives 2 and 3 would be
less effective in addressing on-site ground water contamination.
The buried waste at the site currently does pose an unacceptable
risk to public health. There is more uncertainty with
Alternative 2 than others in alleviating this risk because its
effectiveness is dependent upon the cover material and the slurry
wall performing adequately over the long-term. Alternatives
which require removal and treatment of wastes (3, 6, 7, and 8)
.will result in much lower residual contamination and fewer long
term maintenance problems. The effectiveness in significantly
removing contaminants from wastes through Alternatives 4 and 5 is
suspect. Residual contaminants in waste would definitely remain
in the ground after treatment in Alternatives 2, 4, and S.

Alternative 2 provides the same relative level of protection for
contaminated soils as is discussed above for buried wastes.
Alternative 3 provides only for natural flushing of contaminants
from soils. Alternatives 4, 5, 6, 7, and 8 provide for treatment
of contaminated soils. Alternatives 5 and 6 use the same
technology and would therefore be equally effective. The
relative effectiveness of Alternatives 4 and 8 is unknown.
Alternative 7 would be the most effective in removing risk from
contaminated soils.

Reduction of Toxicity, Mobility and Volume woe e

Both the toxicity, mobility and volume of off-site ground water
contaminants would be equally reduced in Alternatives 2 through
8. Alternatives 2 and 3 would be less effective than
Alternatives 4 through 8 in reducing on-site ground water
contaminant toxicity.

Alternative 2 provides only for containment and flushing of
buried waste so this alternative would not significantly reduce
the toxicity or volume but is designed to reduce contaminant
mobility. The toxicity and volume of contaminants in wastes are
reduced in Alternatives 3 through 8. The greatest probable
reduction in volume and toxicity would occur with Alternatives 3,
6, and 7. The degree of volume and toxicity reduction in
Alternatives 4, 5, and 8 would have to be determined with bench
and pilot scale testing. It should be noted that none of the
alternatives reduce the volume or toxicity of heavy metals in the
waste.

Alternatives 2 and 3 provide only for flushing of contaminated
soils and therefore would probably retain the highest residual
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soil contamination. The effectiveness of Alternative 4 through 8
in reducing contaminant volume, toxicity and mobility on
contaminated soils would have to be determined through benhch and
pilot scale testing. Alternatives 5 and 6 are identical in
treatment technology for contaminated soils. Alternative 7 would
probably afford the greatest effectiveness.

Cost

Alternatives are evaluated for the costs of capital
(construction), operation and maintenance, and present-worth.
Cost estimates are presented at the end of each alternative
discussed in Section VII.

MODIFYING CRITERIA
State Acceptance

IDEM has been involved throughout the remedial process for ACS
and has concurred with the selected remedy (as discussed below).

Community Acceptance

Community acceptance of the selected remedy is discussed in the
Responsiveness Summary, which is attached as Appendix B.

IX. THE SELECTED REMEDY

Based on the information collected and developed in the RI/FS and
using the comparative analysis of alternatives described above,
USEPA has selected Alternative 6b as the most appropriate
remedial action at the ACS site. This section contains a
detailed description of the selected alternative. A flow chart
‘outlining the basic elements is shown in Figs. 5 and 6.

A note of explanation is necessary to avoid confusion regarding
the terminology of site features. The ACS site boundary is
defined in Section 1. Within the site boundary individual areas
referred to as the On-site Area, the On-site Containment Area,
the Off-site Area, and the Off-site Containment Area exist.
References made to sending material "off-site" actually mean
physically transporting material off-site of the ACS Superfund
Site. Likewise, treating "on-site" means physically on the ACS
Superfund site and has nothing to do with the above identified
site areas.
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Fig. 6: GROUNDWATER
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ALTERNATIVE 6B PREFERRED REMEDY:

SITE WIDE: off-site incineration of intact buried drums; off-site
disposal of miscellaneous debris; 1n—situ vapor extraction pilot
study for contaminated soils.

ON-SITE AREA: in-situ vapor extraction of contaminated soils; in-
situ vapor extraction pilot project for selected buried wastes.

OFF-S8ITE AREA: in-situ vapor extraction of contaminated soils;
on-site low temperature thermal treatment of buried wastes (with
vapor emission control during excavation and possible
immobilization after treatment):; treatment residuals required to
. meet health-based levels prior to redepositing back into
excavations:;

GROUND WATER: ground water pumping and treatment; treated water
controlled discharge to wetlands; continued evaluation and .
monitoring of wetlands and, if necessary, remediation, which may
require replacement of wetlands.

Ground water

- Under the Selected Alternative 6b, a ground water pump and treat
system will be installed in the upper and lower ground water
aquifers to dewater the site, to contain contaminated ground
water within the point of compliance and to ensure that MCLs, a
cumulative cancer risk of 1.3 x 10-5 and a cumulative nomncancer
risk of HI < 1 are attained outside and downgradient of the point
of compliance.

The method of ground water treatment to be used will be
determined during the design of the system. It is expected that
ground water treatment will include technologies involving air
stripping, UV/Oxidation, chemical precipitation, and carbon
absorption. Permitting the choice to be made during design will
provide for the selection of the most appropriate system for the
task to be performed by allowing for ‘additional information to be
used in the decision. The selection will be made using good
engineering practice. The ground water treatment extraction
system will meet NPDES substantive requirements and will utilize
the best available control technology for treatment and discharge
of the treated ground water to surface water or wetlands. U.S.
EPA's OSWER Directive 9355.0-28, relating to the control of air
emissions at Superfund ground water sites will also be considered
in the ground water treatment process selection.

The following discharge options exist for the remaining quantity
of treated ground water: discharge to the drainage ditch running
through the western wetlands; discharge directly to Turkey Creek
or a tributary; and reinjection. The discharge option to the
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Hammond POTW, as identified in the proposed plan, has been
eliminated because of Hammond's poor compliance history. This
option could be reconsidered if Hammond came into compliance.
Reinjection of treated ground water after buried waste excavation
and ISVE are complete may be considered because nutrient addition
to treated ground water could promote bioremediation of any
residual SVOC contaminants remaining in the subsurface. Ground
water will be discharged in accordance with appropriate NPDES
discharge limits, or in the case of controlled discharge to
wetlands, Ambient Water Quality Criteria. A portion of the
treated ground water will be discharged to the western wetlands
in a controlled fashion to prevent wetland dewatering and
degradation. Continued wetland evaluation is reguired based on
the conclusions of the USEPA-produced ecological assessment.
Wetland remediation will be implemented as part of this remedy,
if necessary, to avoid the long and short term adverse impacts

. associated with the destruction or modification of wetlands.

- Ground water remediation levels are provided in Table 7. The
point of compliance for ground water remediation levels is the
down-gradient site boundary. The site boundary was selected as
the point of compliance because site contamination was not found
to be limited to discrete, well-defined units. Remediation
levels must also be attained outside the site boundary, to the
extent of ground water contamination. The intent of the
remediation levels outlined in Table 7 is to present a guide to
manage risk within the cumulative 10-4 - 10~-6 carcinogenic risk
range and cumulative noncancer hazard index (HI) of < 1.0.

The ground water will be treated to meet MCLs, to achieve a
cumulative cancer risk of 1.3 x 10-5 for carcinogenic
contaminants and to achieve a cumulative noncancer risk of HI <
1. Due to the existence of multiple contaminants, clean up of
the ground water to MCLs alone would exceed a cancer risk of 1 x
10-4 and thus would not be protective of human health and the
environment. Thus the ground water remediation levels for
carcinogenic contaminants represent levels that have a
carcinogenic risk of 1 x 10-6 or MCLs less than 10-6 risk.

For noncancer contaminants, these remediation levels represent a
noncancer risk of HQ =1 for individual contaminants (or MCLs
less than 10-6 risk). Based on the number of carcinogenic
contaminants, the cumulative :risk that must be attained is
therefore 1.3 x 10-5 for carcinogenic contaminants.

The actual remediation level will depend on how many noncancer
contaminants are detected in compliance monitoring wells and must
represent a cumulative HI < 1.0.

Technology limitations and detection limits may affect the
attainment of these levels for individual contaminants, however,



TABLE 7: GROUND WATER

Final Remediation Levels Corresponding Risk
Remediation
Chemical Level ug/L Basis Cancer NonCancer
Benzene 5.0 MCL 6.5E-07 NA
Vinyl Chloride 0.25 Risk 1.0E-06 NA
PCBs 0.06 Risk 1.0E-06 NA
bis(2=Chloro-
ethyl)ether 21.0 Risk 1.0E-06 NA
Arsenic o 8.8 Risk 1.0E-06 <.01
PCE 5.0 MCL 6.2E-07 NA
Methylene
Chloride 5.0 MCL 5.4E-07 NA
~Chloromethane 8.4 Risk 1.0E-06 NA
Beryllium 0.02 Risk 1.0E-06 NA
Trichloroethene 5.0 MCL 2.1E-07 NA
bis(2-Ethylhexyl) :
phthalate 5.8 Risk ) 1.0E-06 NA
Cyclic Ketones 5.8 Risk 1.0E-06 NA
Pentachlorophenol 1.0 MCL 1.5E-06 NA
1,4-Dichlorobenzene 3.3 .. Risk 1.0E-06 NA
Isophorone 19 Risk 1.0E-06 NA
2-Butanone 24,000 - HI NA 1.0-0.08
2,000
4-Methyl-2-
pentanone 640 - 53 HI NA 1.0-0.08
Non=-Cyclic Acids 280 - 23 HI NA 1.0-0.08
Acetone 2,300 - HI NA 1.0-0.08
192

Branched Alkanes 210 - 18 HI NA 1.0-0.08



Ethylbenzene
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Dimethyl Ethyl
Benzenes '

1,2-Dichloroethene
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Manganese

4-Methylphenol
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390 - 33

2.4 - 0.2
250 - 21

330 - 28
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275
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142

2,200 -
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HI

HI

HI

HI
HI

HI

HI

NA

NA

NA

Na

NA

NA

NA

1.0-0.08

1.0-0.08

1.0-0.08

1.0-0.08

1.0-0.08

1.0-0.08

1.0-0.08
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the cumulative risk must meet 1.3 x 10-5 cumulative cancer risk
and a cumulative HI < 1.0 total noncancer risk.

During the 30 or more years of aquifer remediation, the ground
water pump and treat system will be monitored and adjusted, as
necessary, by the performance data collected during operation.
Adjustments to the system may include a more aggressive pump and
treat approach including; nutrient introduction to promote
bioremediation, alternating pumping at wells to eliminate
stagnation points, and pulse pumping to allow aquifer
equilibration and encourage adsorbed contaminants to partition
into ground water. '

Source Areas and Contaminated Soils - Cleanup Levels

Under the selected alternative, all buried waste and soil will be
treated to a cumulative carcinogenic risk of 3.3 x 10-5, and a
cumulative noncancer risk of HI < 1. For carcinogenic

- contaminants, these remediation levels represent carcinogenic
risk of 1 x 10-6 for individual contaminants. Based on the
number of carcinogenic contaminants, the cumulative risk that
must be attained is therefore 3.3 x 10-5 for carcinogenic
contaminants.

For noncancer contaminants, these remediation levels represent a
noncancer risk of HQ = 1 for individual contaminants. The range
given for individual noncancer contaminants is based on the
number of noncancer contaminants detected in site soils. The
actual remediation level will depend on how many noncancer
contaminants are detected in the particular remediation area and
must represent a cumulative HI < 1.0.

Technology limitations and detection limits may affect the
attainment of these levels for individual contaminants, however,
the cumulative risk must meet 3.3 x 10-5 cumulative cancer risk
and a cumulative HI < 1.0 total noncancer risk.

The cleanup level of 500 ppm lead for contaminated soils is based
on the Interim Guidance on Establishing Soil Lead Cleanup Levels
at Superfund Sites (OSWER Directive 9355.4-02). This guidance
sets a clean-up range of 500-1000ppm lead. The most conservative
value was chosen due to the large number and high levels of other
site contaminants. This clean-up level for lead may need further
evaluation and refinement through the use of the U.S. EPA Uptake
Biokinetic (UBK) Model.

The cleanup level of 10 ppm PCBs with 10" soil cover is based on
TSCA policy for unrestricted access. U.S. EPA guidance suggests
a concentration of 1 ppm for PCB cleanup based on the standard
exposure assumptions under the residential use scenario. A ten
inch soil cover has been estimated to give an additional order of
magnitude protection. Therefore, a cleanup level of 10 ppm with
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10" of clean soil cover would provide protection at the 10-5
level. Soil and waste exceeding 10 ppm will be treated to 2 ppm
PCBs in order to achieve a clean up level equivalent to
incineration. If treatment of soil and waste cannot achieve 2
ppm, the soil and waste will be sent o6ffsite in compliance with
TSCA.

Compliance with the Land Disposal Restrictions may be achieved
through a Soil and Treatability Variance pursuant to 40 CFR
268.44. Such a variance will result in the establishment of
treatment levels/ranges for the contaminated soil at the site.
However, because of the high site contaminant levels U.S. EPA has
determined that the treatment level ranges established through a
. treatibility variance are not protective of human health and the
environment. -Residuals from the LTTT process must meet
remediation levels identified for contaminated soils set in Table
8 in order to be redeposited onsite. Because clean-up levels are
presented as ranges for noncarcinogenic contaminants and
flexibility exists with respect to clean-up levels for individual
carcinogenic contaminants, LDR treatability variance levels
cannot be exceeded for any individual contaminant. Residuals
will also be immobilized, if necessary, to attain these standards
and RCRA hazardous waste characteristic levels.

Source Areas

Under the selected alternative, intact buried drums in the On-
Site Area will be excavated for off-site incineration. The
following soils and waste will be excavated and- treated by low
temperature thermal treatment (LTTT) to meet clean up levels: 1)
buried wastes in the Off-site Area; 2) soils contaminated with
PCBs at a level greater than 10 ppm in both the On-site and Off-
site Areas; and 3) isolated VOC-contaminated soil not within the
areas to be addressed by In-situ Soil Vapor Extraction (ISVE).
All LTTT residuals will be deposited back into the excavations
after meeting appropriate health-based remediation levels
identified in Table 8. LTTT treatment residuals can contain up to
2 ppm PCBs, however, in order to be used as cover material
treatment residuals must not contain more than 1 ppm total PCBs.
PCB treatment criteria cannot be met through dilution of material
to be treated. Treatability studies will need to be conducted to
determine if LTTT can treat to 2 ppm total PCBs. If the -
technology fails to meet this cleanup objective then PCB
contaminated soils greater than 10 ppm must be sent offsite to a
licensed TSCA landfill or incinerator.

Isolated pockets of heavy metal-contaminated soils greater than
500 ppm lead in both the On-Site and Off-Site Areas will also be
excavated, treated by LTTT to remove VOCs and SVOCs, possibly
immobilized to remove the hazardous waste characteristic for
metals, and sent off-site for disposal. Vapor emissions will be
contained during excavation and ambient air monitoring will be



TABLE 8: SOIL

- D D TP D D D D D D D G D ED WD G WD W D P G D D P P D D D D D D D D D D A D G P D G WD G WD Wn R R WD =D P b W W wn G

Final Remediation Levels Corresponding Risk
"""""""" Remediation
Chemical Level mg/kg Basis Cancer NonCancer
ceans 0.0026  Risk  ~ 1.0E-06 NA
Tetrachlﬁroethene 1.1 Risk 1.0E-06 NA
bis(2-Ethylhexyl)

phthalate 1.1 Risk 1.0E-06 NA
Aldrin 0.002 Risk 1.0E-06 NA
Tricholorethene 5.3 - Risk 1.0E-06 NA
Isophorone 7.2 Risk 1.0E-06 NA
Styrene 1.7 Risk . 1.0E-06 NA
Pentachlorophenol 0.43 "Risk 1.0E-06 NA
Benzgne 1.0 Risk ~ 1.0E-06 NA
4,4'-DDD 0.12 Risk 1.0E-06 NA
2,4-Dinitrotoluene 0.044 Risk =~ 1.0E-06 NA
1l,1-Dichloroethene 0.098 Risk 1.0E-06 NA
Carbon Tetra- ‘ .

Chloride 0.38 Risk =~ 1.0E-06 NA
bis(2-Chloroethyl) .

ether 0.027. Risk ~ 1.0E-06 NA
4,4'DDT 0.088 Risk 1.0E-06 NA
Chloroform 9.5 Risk 1.0E-06 NA
Hexachlorobuta- : ‘

diene 0.36 Risk 1.0E-06 NA
1,2-Dichloroethane 0.64 " Risk ~ 1.0E-06 NA
Methylene Chloride 6.2 Risk 1.0E-06 NA
1,2-Dichloropropane 0.42 Risk 1.03-06 NA
Hexachlorobenzene 0.018 Risk 1.0E-06 NA

gamma-BHC (Lindane) 0.046 Risk 1.0E-06 NA



Cyclic Ketones

1,1,2-Trichloro-
ethane

n-Nitrosodiphenyl-
amine

1,1,2,2-Tetra-
chloroethane

Vinyl Chloride
alpha-BHC

beta-BHC
2,6-Dinitrotoluene
4,4'-DDE !
1,4-Dichlorobenzene
Heptachlor Epoxide

Antimony
Tolune
Cadmium
Ethylbenzene
Barium
Chromium (VI)
Naphthalene

Nitrogenated
Benzenes

n-Chain Alkanes

12.0

0.28
0.031
0.0047
0.016
0.044
0.16
2.4
0.0033
15 -
0.5

5,000
167

HI

Risk
Risk
Risk

Risk
Risk
Risk
Risk
Risk
Risk
Risk
Risk
HI

HI
HT

HI .

H1

HI

HI

HI

B

1.0E-06
l1.0E-06
1.0E-06

1.0E-06
1.0E-06
1.0E-06
1.0E-06
}.OE-OG
%.OE-OG
i.OE-OG

1.0E-06

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA

NA 1.0-0.03

NA 1.0-0.03

NX

NA
NA

NA

NA

NA

" NA

1.0-0.03
1.0-0.03
1.0-9;‘03
1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03



1,1,1-Trichloro-
ethane

Branched Alkanes

4-Methyl-2-
pentanone

Methyl Proply
Benzenes

Halogentaed
- Alkanes

Endosulfan I

Dimethyl Ethyl
Benzenes

1,2=-Dichlorcethene

(cis)

2=-Butanone

Non-Cyclic Acids

Methylated
Naphthalenes

Acetone

Chlorobenzene

Xylenes (mixed)

Oxygenated Benzenes

Diethyl Benzenes

2,300 -
77

770 -
26

630 -
21

490 -
16

2,300 -

0.63 -
0.02

1,300 -
43

250 -
8.3
620 -

1,000 -
33

HI

HI

HI

HI

HI

HI

HI

HI

. HI

HI

HI

HI

HI

HI

HI

HI

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03



Propenyl Benzenes

320 -
11

Di-n-butylphthalate 2,300 -

Ethyl Methyl
Benzenes-

1,2,4-Trichloro
benzene

Chloroethane

77

4,900 -
163

16 -
0.5

2700 -
90

HI

HI

HI

HI

HI

NA

NA

NA

NA

NA

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03

1.0-0.03
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required. Condensate from LTTT or ISVE processes will be
properly disposed offsite. -

Under the selected alternative, in order to assess whether ISVE
technology will work on buried wastes with such high contaminant
levels and because buried drums may interfere with the ISVE
effectiveness, a pilot study may be conducted on a portion of the
buried wastes in the On-site Area. The On-site Area was chosen
because it was determined through the RI that buried drums were
more accurately defined than in the Off-site Area. This pilot
study, if conducted, will be in conjunction with the ISVE system
to be developed for all contaminated site soils and will have a
defined proof of performance period.

At the end of the performance period, it will be determined by
USEPA if in-situ soil vapor extraction is effective on the buried
waste in the On-site Area. Confirmation sampling will be required
to determine if ISVE can meet health-based levels. If the U.S.
EPA determines that the technology is capable of meeting
remediation levels then it may be expanded to unremediated
portions of the On-site Area.

The potential benefit derived from successful demonstration of
ISVE's effectiveness on On-site Area buried waste would be a
decrease in the overall cost of remediation and a reduction of
the amount of material that would have to be handled for LTTT.

If the technology doesn't provide a potential to meet remediation
levels or if pilot studies are not conducted then LTTT will be
implemented for all buried wastes and contaminated soils.

Even if the pilot study fails to demonstrate that ISVE can meet
remediation levels for both buried wastes and contaminated soils,
the potential decrease in VOCs might negate the need for
elaborate VOC emission control during buried waste excavation,
contaminated soil excavation, drum removal, and transportation of
waste material and contaminated soil to the Off-site Area LTTT
System. With U.S. EPA's approval, studies accessing ISVE's
effectiveness on site contamination may be abandoned in favor of
implementing LTTT for all buried wastes and contaminated soils.

Regardless of the pilot study results, LTTT will be implemented
and completed for buried wastes in the Off-site Area. USEPA has
determined that an in-situ technology (i.e. ISVE) is not
appropriate for the Off-site Area due to the large number and
random distribution of buried drums. However, additional pilot
scale testing on other innovative technologies may be conducted
providing such testing does not delay the current remediation
schedule involving LTTT.

Miscellaneous debris uncovered during excavation activities will
be steam-cleaned and sent off-site for disposal. Any intact
buried drums excavated will be sent off-site for incineration.
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Miscellaneous debris wash waters will be treated in the ground
water treatment system or sent offsite.

Contaminated Sojls

Both On-site Area and Off-site Area Soils contaminated with VOCs
and SVOCs will be treated with ISVE. Remediation levels for
contaminated soils are also set in Table 8.

If it is determined by USEPA that final remediation levels cannot
be met by ISVE then VOC/SVOC contaminated soil will be excavated,
treated by LTTT to health-based standards, and redeposited.

Implementation of an unproven technology through pilot testing on
a contaminant matrix and scale found at the ACS site contaminated
soils may provide valuable data for remediation of future sites.
Additional pilot scale testing on other innovative technologies
may be conducted providing any additional testing does not delay
the current remediation schedule. Because LTTT will be '
implemented in the Off-site Area, no time will be lost in the
overall remediation of this site. -

This alternative has been supplemented by USEPA because
alternative 6b, as proposed in the FS, did not address VOC
emissions resulting from excavation, heavy metal-contaminated
soils outside of defined source areas, and continued evaluation
of the wetlands.

Alr Emissions, Monjtoring., and Imstitutional Controls

Air emissions from excavation and treatment processes will be
controlled and monitored. The need for air emission controls will
be triggered by exceedences in Federal or State air quality
standards. These processes include excavation of intact drums
and miscellaneous debris; soil excavation, consolidation, and
treatment associated with the LTTT system; and ISVE treatment.
Offgas treatment or other corrective actions will be utilized if
excess cancer risk from off-gas chemicals is outside the 10-4 to
10-6 risk range for nearby residences or site workers.

The remedy will also include (1) long-term ground water
monitoring to ensure that action levels are being met, (2) site
fencing and, to the extent possible, deed restrictions to prevent
use of the ground water in contaminated aquifers under the site,
and (3) to the extent possible, deed notices or advisories will
be provided for protection from contaminants and to inform off-
site users of ground water use recommendations until cleanup
levels are met. .

A cost estimate for the selected remedy is provided in Table 9.
This cost estimate represents the scenario where ISVE attains



Table 9
PROPOSED PLAN (THERMAL OFF SITE/ IBVE ON SITE) COBT ESTRMATE

DIRECT CAPITAL COSTS

— UNIT QUANTITY UNITCOST COSY
Surface Waser Diversion hawp ausn 1

She Preparation ump aamn 1

Groundwater Extraciion Systemy  wells M
Groundwater Trestment Systan gpm 200

Remove ACS Tank Farme hump sum |

Excavation of Drums drums $00

Repackaging and ON-site drume 800
incinssation of Dvums

Ott-ahg Diapossl of Drum hump sum 1

asvd Miscellansous Detbiris

Ofi-glte Disposesl of PCS Soll ou yds 1000

Residue at RCRA/TECA Landitt

Teoatahli/PRot Shudy lurnp sum 1

Portable Sullding fump sum 1

On-gite Low Temp ou yis 16,000 300
Swiace Reatoration or Capping:  lump sum 1

Otislie Dispoesl of Metake ov yis 2,000 200
VeprExtraction PROIBWdy = hamp -2 200,000
Vapes Bxdraction oyseme 4

Welland Assssament homp Sum |

DIRECT CAPITAL SUBSTOTAL, EXCLUDING LTTT
DIRECT CAPITAL SUBTOTAL FORLTTT
OVERALL DIRECT CAPITAL SUBTOTAL
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(CONTINUED)
OPERATION & MAINTENANCE COSTS

ANNUAL DISCOUNT NUMBER PREBENT
OtM RATE OF YEARS WORTH

Groundwater Monlioring $200,000 8% 20 : $3,074,000
Groundwater Extraction Wells - $86,000 5% 0 $900.000
inhial Groundwater Treatment $250,000 % ¢ $1.200.000
intennediate Groundwater $250,000 % 11 $2.077,000
Trestment . .
Fined Groundwater Trestment  $250,000 % 0 $3.843,000
Excavalion Vapor Trestment $400,000 5% 28 . $818,000
Vaper Extraction $400.000 5% 7 $2,916,000
insurance $10,000 5% ¢ $61.000
Ressrve Fund $10,000 8% ¢ $61.000
Adminietration mo.ooo . 6% % "~ $8,074,000

TOTAL PRESENT WORTH OF O8M $17.670,000

DIRECT CAP(TAL COST $12,790,000

INDIRECT CAPTITAL COST $8,800,000

“TOTAL NET PREBENT WORTH $90.008.000
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remediation levels for On-site Area buried waste. If ISVE is
proven ineffective on all site contaminants then costs for LTTT
would increase dramatically and the overall remedial action may
require costs similar to those outllned for alternative 7b (see
Section VII).

sriffith Municipal Landfill

The Griffith Municipal Landfill was included in the ACS remedial
investigation after the ACS site was added to the NPL. The BlRA
did not identify any completed exposure pathways from the
landfill. Additionally, the RI did not indicate that the landfill
was causing any downgradient ground water contamination. This

. could be due in part to the dewatering activities at the
landfill. As part of the RI, it was determined through modeling,
that if the current dewatering system was. discontinued the ground
water flow patterns would not change significantly. Given these
facts, this ROD does not require remedial action at the Griffith
Municipal Landfill.

RCRA Closure

A total site closure plan was approved by IDEM on August 4, 1992,
for container, tank storage, and solvent distillation units at
the site. As defined in the approval letter, the closure process
must be completed within 180 days and must include a
certification by both the Site's Owner/Operator and an
independent registered professional engineer that the facility's
regulated units have been closed in accordance with the approved
closure plan. Because this closure process is expected to be
completed before remedial design begins, the results of this
closure will be evaluated by U.S. EPA on the need to incorporate
any additional contaminated areas into this final remedy.

X. DOCUMENTATION OF SIGNIFICANT CHANGES

The proposed plan, which described USEPA's preferred alternative
for remediation of the ACS site was released for public comment
on June 30, 1992. The public comment period ended August 28,
1992. The Agency has reviewed all written and verbal comments
submitted during the public comment period. Upon review of these
comments, it was determined that no significant changes to the
remedy, as described in the Proposed Plan, were necessary.
However, a few minor changes were made to the proposed remedy, as
discussed below:

- The treated ground water discharge option to the Hammond
POTW has been eliminated based on Hammond's poor compliance
history.

- Innovative technologies may be evaluated as part of a
treatability testing program for effectiveness on buried
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waste and contaminated soils. However, this evaluation will
not delay the overall remediation plan outlined in this ROD.

- Treatability testing on the effectiveness of ISVE on buried
waste and contaminated soils may be abandoned with U.S.
EPA's approval if it is determined through further
engineering analysis that ISVE will be ineffective at
meeting final remediation levels.

XI. STATUTORY DETERMINATIONS
Protection of Human Health and the Environment

The Baseline Risk Assessment developed for the American Chemical
Services site showed that exposure to upper aquifer ground water,
buried wastes and contaminated soils pose the greatest risks
associated with the site. Extraction and treatment of
contaminated ground water, and imposition of use restrictions for
contaminated ground water until aquifer remediation is attalned
will address risks from ground water.

Implementation of the remedy will protect against risks from
direct contact with wastes and soils. All risks resulting from
exposure to individual contaminants will be reduced to MCLs, a 1
X 10-6 carcinogenic risk level or a HI of less than one.
Cumulative carcinogenic risk will be managed within the 10-4 to
10-6 risk range.

Use of emissions controls, if determined to be necessary, will

protect against short term exposure to contaminants during the

remedial action. The discharge of treated water to the on-site
wetlands and Turkey Creek (or one of its tributaries) will be

regulated by NPDES and ambient water quality criteria to ensure
that the remedial action does not affect aquatic life.

4 _ .
Requirements -

The selected remedial action will meet all identified applicable,
or relevant and appropriate, federal and more stringent state

requirements unless waived pursuant to Section 121(d) (4) (B). The
ARARs for the selected remedy are described and/or listed below.

Chemical Specific
Safe Drinking Water Act

The Safe Drinking Water Act is relevant and appropriate to
the Site because the aquifers underlying the Site are class
II aquifers which are presently being used as a drinking
water source in the area surrounding the Site. The NCP calls
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requlations governing disposal are considered applicable for
those portions of the remedy which involve on site disposal
of material contaminated above 50 ppm.

TSCA disposal regulations at 40 CFR 761.60 allow PCB
disposal of non-liquid PCBs at concentrations greater than
50 ppm through the use of treatment that provides treatment
equivalent to incineration, ie. treatment to a level less
than 2 ppm. Thi8 remedy requires treatment of PCB soils
containing greater than 10 ppm PCBs to a level of 2 ppm.
Low temperature thermal treatment is anticipated to provide
treatment equivalent to incineration. If LTTT is unable to
treat PCBs to 2 ppm, they will be sent.to an off-site
incinerator.

Ai t

Clean Air Act, 42 U.S.C. 7401 et seq, provides air emission
requirements for actions which may release contaminants into
the air. The selected remedy involves excavation and
treatment activities which may release contaminants or
particulates into the air. Emission and technology
requirements promulgated under this act are relevant and
appropriate, including provisions of the State of Indiana
Implementation Plan. Also ARARs are the Clean Air Act's
National Emission Standards for Hazardous Air Pollutants
(NESHAPs, 40 CFR 61).

~-Indiana VOC Emission Standards (Title 326 IAC Articles 2-1 and
8-1)

-Indiana fugitive dust control (Title 326 IAC Articles 6-4 and 6
-5)

-Indiana regulations on treatment of hazardous waste or PCBs in a
unit (Title 329 IAC Articles 3-50-2, 3-51-2, 3-52-4, 3-54-4
through 546, 3-30-2, and 4)

Actjon Specific
RCRA Land Dj 1 Restricti

Land disposal restrictions (LDRs) are applicable to this
site since the remedy involves excavation, treatment, and
placement of residuals from the treatment of RCRA listed
waste. The LDRs provide for the use of LDR treatability
variance levels for soil or debris contaminated with a RCRA
listed waste. The selected remedy will comply with the LDRs
through a treatability variance under 40 CFR 268.44. Because
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of the high concentrations of contaminants at the Site, LDR
treatability variance levels are not protective of human
health at this site. This remedy requires that standards
for each contaminant at the site must equal risk based
levels and equal or exceed LDR treatability variance
requirements.

-Air Emissions from On-site treatment operations (40 CFR 50.1-
50.12, 61.01-61.252; 40 CFR 264 Subpart AA and BB; Title 326 IAC
"Articles 1-3-4, 2-1, 8;)

-RCRA Definition and Identification of Hazardous Waste (40 CFR
261)

~-Indiana Hazardous Waste Rule (Title 329 IAC Article 3.1)

-Indiana Special Waste Rule (Title 329 IAC Article 2-21)

- -Indiana PCB Rule (Title 329 IAC Article 4)

-RCRA Standards for Generators of Hazardous Waste (40 CFR 262 and
Article 329 IAC 3.1)

-RCRA Standards for Transport of Hazardous ﬁaste (40 CFR 263)

-RCRA Standards for Owners and Operators of Hazardous Waste
Treatment, Storage and Disposal Facilities (40 CFR 264)

-Occupational Safety and Health Act (OSHA) Regulations for
Workers Involved in Hazardous Waste Operations (29 CFR 1910)

-Indiana Final Rules Concerning the Regulation of Water Well
Drilling/Well Abandonment Specifications (Title 310 IAC Article
16)

I £ 5 £
Flood Plains

The requirements of 40 CFR 264.18(b) and Executive Order
11988, Protection of Flood Plains are relevant and
appropriate to actions on the Site. To meet these ARARs,
the treatment systems will be located above the loo-year
flood plain and be protected from erosion damage.

Wetlands

Executive Order 11990 (Protection of Wetlands) is an
applicable requirement. Wetlands will be monitored and
evaluated. The selected remedy may include significant
excavation affecting wetlands adjacent to the ACS facility.
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ARARs regarding these wetlands include Executive Order
11990, which requires that actions at the Site be conducted
in a manner minimizing the destruction, loss, or degradation
of wetlands. These ARARS will be met through the continued
evaluation of the wetlands, and if necessary, implementation
of a plan to limit adverse impacts to the wetlands, or
restore or mitigate the wetlands. Water will also be
discharged into the wetlands to prevent their dewatering
from ground water treatment at the site.

-Indiana regulations on activities affecting the quality of water
(Title 327 IAC Articles 2-1-7, 2-1-6(f), 2-1-6(g))

. =Indiana DNR (IC-13-2-6.1) registration of‘extraction wells
-Indiana regulations on water quality standards for direct
discharge of pollutants (Title 327 IAC Articles 2-1, 2-1-6(b), 3
(construction standards), and S5) '
-Fish and Wildlife Protection Act (40 CFR 6.302)

-Endangered Species Act (16 USC 1351 as amended by Public Law 98
-237)

-Wetland Protection through the State of Indiana Water Quality

Surveillance Standards Branch and the Indiana DNR Division of
Water Requirements

To Be Considered Criteria

-Guidance on Remedial Actions for Superfund Sites with PCB
Contamination (OSWER Directive 9355.4-01)

-Interim Guidance on Establishing Soil Lead Cleanup Levels at
Superfund Sites (OSWER Directive 9355.4-02)

-Guidance on Control of Air Emissions From Superfund Air

Strippers at Superfund Ground Water Sites (OSWER Directive
9355.0-28)

-RCRA health-based "“action levels" for individual Appendix VIII
hazardous constituents. (7/27/90 FR; proposed RCRA corrective
action rule)

-TSCA PCB Spill Cleanup Policy and pro&isions (40 CFR 761)

Cost-Effectiveness

Alternative 6b will achieve significant risk reduction at a total
PNW cost of $37,800,000 to $46,800,0000. Costs could be in the
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range of Alternative 7b PNW estimates of $64,400,000 if all
contaminated soils are required to undergo LTTT. Alternatives
involving incineration (6a and 7a) offer a somewhat higher degree
of permanence but at a significantly higher cost.

The selected alternative is approximately three to four times
more expensive than the least expensive action, Alternative 2,
which only provides for ground water treatment and containment of
site contaminants.

Other alternatives not involving incineration, are less costly
than the preferred alternative but provide less treatment.
Alternative 3b is less costly than the preferred alternative but
does not treat contaminated soils. Alternatives 5 and
potentially 4 are less costly than the preferred alternative but
employ in-situ technologies on wastes that contain buried drums.
U.S. EPA does not believe it is possible to verify the
effectiveness of in-situ treatment on some portions of the ACS
site. Alternatives 8a and 8b are less costly than the preferred
alternative but have not been demonstrated to be potentially
effective on a contaminant matrix or scale similar to ACS's.

mmwmmmm;
Technologies or Resource Recovery Technologies to the Maximum
Extent Practjcable

USEPA believes that the selected remedy represents the maximum
extent to which permanent solutions and treatment technologies
can be utilized in a cost-effective manner at the American
Chemical Services site. Of those alternatives that are
protective of human health and the environment and that comply
with ARARs, USEPA has determined that the selected remedy
provides the best balance of long-term effectiveness and
permanence, reduction of TMV through treatment, short term
effectiveness, implementability, and cost, taking into
consideration the statutory preference for treatment as a
principal element and State and community acceptance.

Several innovative treatment alternatives were considered for
this site. USEPA has selected LTTT followed by solidification
for buried waste material because it affords a higher degree of
certainty of achieving the remedial action goals for all
contaminants than some of the less established technologies
considered, such as ISVE, in-situ steam stripping or biological
treatment of the buried waste material.

Preference for Treatment as a Principal Element
The selected remedy provides for treatment of the principal
threats at the site. The remedy calls for removal and offsite
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incineration of intact buried drums. The remedy treats the
highest concentrations of VOCs, SVOCs, PCBs, and metals in the
buried waste areas by LTTT, followed by solidification, if
necessary. Contaminated soils will be treated in place by soil
vapor extraction. If soil vapor extraction fails to meet final -
remediation levels then LTTT will be implemented for contaminated
soils. Ground water will be treated onsite. The selected

alternative thus satisfies the statutory preference for treatment
as a principal element.
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APPENDIX B

RESPONSIVENESS SUMMARY
'~ AMEBRICAN CHEMICAL SERVICES
LAKE COUNTY, INDIANA

I. RESPONSIVENESS SUMNARY OVERVIEW

In accordance with CERCLA Section 117, 42 U.S.C. Section 9617,
the United States Environmental Protection Agency (USEPA) held a
public comment period from June 30, 1992, to July 29, 1992 to
allow interested parties to comment on tho Feasibility Study and
" Proposed Plan for remedial action at the American Chemical
Services (ACS) site. As requested by the Potentially Responsible
Parties, the public comment period was extended until August 28,
1992. USEPA presented the Proposed Plan to the public at a July
9, 1992, public meeting, where questions were answered and
commcnts accepted from the public.

The purpose of this~rosponsivonoqs‘suunaty is to document .
comments received during the public comment period and USEPA's
responses to these comments. All comments summarized in this
document were considered in USEPA's. final decision for remedial
action at the ACS site.

II. BACKGROUND ON COMIUII!! Il‘bﬂ!lll.!-llb OOICIIIB

Limited community involvonnnt has occurztd for this site. 1In
June 1989, the Agency for Toxic Substances and Disease Registry
(ATSDR) was petitioned by local residents to evaluate the public
health concerns associated with ACS.. This public health
assessment is expected to be complated soon. .

Approxinatoly 60 people attended the July 9, 1922, mcotinq, which
focused on the results of the Foasihility seudy and the Proposed
Plan for remedial action.

Residents expressed concotn at tho July 1992 public -octinq about
the need for further investigation for the Griffith Municipal
Landfill. Residents were also concerned that other areas of site
contamination (i.e. disposal in wetland areas) were not fully
investigated. .

III. SUMMARY OF 'Iﬂ.z'zc‘.! eoull.’. IlclI!lD D’.I.‘ TEB PUBLIC
COMMENT PERIOD AND USEPA RESPONSES -
The comments are organized into the follon1n§ citiqor1is:

A. Summary of comments from the local community
1. Comments from residents

1



B. Summary of comments from Potentially Responsible Parties

1. Comments from Warzyn, Inc., representing ACS Steoring
Committee

2. Comments from Karen Tallian, representing Town of
Griffith, IN

3. Comments from Mark A. Rothschild, representing I.B.
Distributors

4. Comments from James Tarpo, ACS
5. Comment from Barbara uagcl, Karaganis & White

6. Comments from Barbara Magel and A. Bruce White,
representing DeMert & Doughcrty

7. Comments from Andrew Perellis, reptosonting ACS RD/RA
Organizational Group

8. Comments from William J. -Anaya, rcprescntinq'Alunax

The comments are paraphrased, where appropriate, in order to
effectively summarize them in this document. The reader is
referred to the public meeting transcript and written comments
available at the public repository for further information.

A. SUMMARY OF COMMENTS FROM THE LOCAL COMMUNITY
1. COMMENTS FROM RESIDENTS '

1. Comment: It is not acceptable for ACS property to be unfit
for public use after the cleanup is couploto.

Response: It is the purpose of this remedy to restore
contaminated property to an acceptable level that
will allow unrestricted use of ‘the property (to
the extent allowed by local zoning laws). Cleanup
levels included:in the ROD would allow future
residential use of the property. Ground water use
restrictions may be necessary offsite until the
contaminant plume is verified to be contained at
site boundaries. PFuture use of ground wvater
directly under the site is expected to be
restricted. The LTIT systea and ISVE technology
will have to undergo treatability testing to
determine if they will be ablo to aetain final
Cleanup levels. )

- - - -



2. Comment: On-site'thermal treatment proposed in the remedy
may be dangerous to nearby residents as well as
local wildlife.

~ Response: Emissions from the LTTT system will have to meet
all Federal, State, and local guidelines in order
to operate. Along with stack testing, ambient air
monitoring will be required to verify that all
standards are attained. The remedial
investigation indicated that uncontrolled
emissions from buried wastes are creating
unacceptable potential risk to nearby residents.
Implementing this remedial action will eliminate
the source of these emissions. Additionally, it
is a requirement of the record of decision to
further evaluate onsite wetlands through
additional sampling efforts and to continue to
monitor the wetlands throughout the course of the
remedy.

3. Comment: Further investigation, including investigation for
buried drums and increased sampling efforts, is
needed for the Grittith Municipal Landfill.

Response: The Griffith Municipal Landfill was included in
the ACS remedial investigation, including the
baseline risk assessment. Although ACS indicated
that they had sent waste to the landfill, an
indication which the Griffith Municipal Landfill
officials denied, the investigatich determined
that the landfill is not now posing a significant
threat to human health or the environment. The
operating landfill is presently pumping water,
which could contain whatever contamination is
being generated-by the landfill. At any rate,
since the landfill {s nof ‘Posing a threat, no
remediation or additionel Superfund investigation
is proposeéd it this time. The landfill is being,
and will continue to be, monitored under State
Law.

4. Comment: Are there any similarities between this site ., and
the Ninth Avenue Dump Site in Gary, Indiana? 1Is
it a similar kind of contamination? If so, why
weren't similar technologies looked at that are
already in operation there?

Response: Every superfund site possesses unique
characteristics and problems that must be
addressed on a site-specific basis. Both Ninth

3



5.

Comnment:

Response:

Avenue Dump (NAD) and American Chemical Services
(ACS) have contaminated soils and contaminated
ground water. Some of the actual site
contaminants are the same. However, the overall
makeup of the contamination and the contaminant
levels are quite different.

NAD contamination is believed to have been caused
by the uncontrolled dumping of thousands of
gallons of liquid industrial waste, creating a
floating oil contaminant layer on the surface of
the ground water, under the site. An underground
barrier called a slurry wall will be constructed
around the site to contain contamination while a
ground water pump and treat system has been
designed to both recover the floating oil and

_treat the discharged ground water to appropriate

standards. The recovered oil will be shipped
offsite to a licensed incinerator. Any excavated
wastes will be thermally treated and the area
contained by the slurry wall will be covered with
a hazardous waste landfill cap.

ACS contamination has been caus.d by the burial of
hazardous sludges, of possibly intact hazardous
waste containing drums, and degraded or partially
degraded hazardous waste containing drums. It has
been estimated that up to 30,000 dtums were buried
at ACS. A floating oil layor similar to Ninth
Avenue's has not been observed at ACS. ACS
contamination will be addressed through thqual
treatment of buried waste, in-situ vapor
extraction of contaminated soils and ground water
pump and treat. The slurry wall implemented for
NAD wvas similar to one of the potential remedial
alternatives for American Chemical Services.
However, it was not choson as the yeconmended
remedy due to the nature of ACS's cantamination.
Treating the contaminant source areas by
excavation and thermal treatment will provide a
more permanent and immediate solution than
containment.

Howv much contaminated ground water is associated
with the American Chonical Services Site?

Both Upper and Lover Aquiter ground water has been
contaminated by ACS site related activities. The
volume of Upper Aquifer contamination can be
estimated by multiplying the areal extent of the
contaminated aquifer (3000' x 2000') by the
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average saturated thickness (12') by its porosity
(.25) giving a value of 18,000,000 cubic feet.

The volume of Lower Aquifer contamination can be
estimated by multiplying the areal extent of the

. contaminated aquifer (1500' x 750') by the

Comment:

Response:

Comment:

Response:

estimated vertical extent of contamination (20°')
by its porosity (.25) giving a value of 5,625,000
cubic feet.

The total estimated Upper and Lower Aquifer
contamination is therefore 23,625,000 cubic feet
or approximately 176 million gallons.

Does the American Chemical Services facility have
backflow prevention devices on their wells to
prevent any further contamination in case of
cross-connections inlide the chemical plant?

Yes. ACS doos have backtlow provention devices on
their wells. '

Several commentors submitted letters of support
asking U.S. EPA to implement the proposed remedy
as quickly as possible.

These comments were considored in adopting the
selected remedy. U.S. EPA is well aware of the
need to provide expeditious remediation of
Superfund sites, within the constraints of the
statute and implementing regulations.

Summary of Comments from Potontially Rcsponsihic Parties

1. Comments from_ Warzyn, Inc.,_pnﬂbchalt of the ACS
Steering cgnnittoo

comment:

Response:

U.s. EPA did not include specific clean-up levels
in the Proposed Plan and should therefore not
include clean-up levels in the ROD without
providing opportunity for public comment.

Proposed human-health based clean-up levels wvere
included as item # 203 in the Administrative
Record as a supplement to the Feasibility Study on
June 30, 1992. The Proposed Plan also identified
that health-based eloanup standards would be
required. -



2.

3.

4.

Comment:

Response:

Health-based standards are not appropriate for
this site, however, if they are required they
should not be included in the ROD but should be
developed during the negotiating period for the
remedial design. The U.S. EPA has not thoroughly
evaluated all factors that need to be considered
in developing health-based standards.

U.S. EPA has thoroughly evaluated the health-based
standards included in the ROD. The National
Contingency Plan requires that 10-6 risk level be
used as the point of departure for determining
remediation goals for alternatives when there are
multiple contaminants or multiple pathways of
exposure at a site, with acceptable exposure
levels of an excess upper bound lifetime cancer
risk to an individual of between 10-4 and 10-6.

' ARARs or technology-based standards alone cannot

Comment:

Response:

Comment :

determine if this standard has been met. The PRPs
were aware that clean-up standards were required
as part of the Feasibility Study based on the July
18, 1991, and the September 30, 1991, U.S. EPA
comments. Unfortunately, the PRPs chose not to
develop clean-up standards.

The baseline risk assessment should not be used to
develop clean-up standards because it represents
an absolute worst case approach rather than the
reasonable maximum exposure apptroach.

An absolute worst case approach was not used to
develop clean-up standards. Reasonable maximum
exposure levels, taken from the risk assessment,
were used to develop the clean-up standards
represented in the ROD. Baseline risk assessments
are based on reasonable maximum exposure
scenarios. Reasonable maximum exposure values are
considered appropriate by G.S. EPA for generating
cleanup levels.

Reducing all waste concentrations to health-based
levels is not consistent with current guidance.
Remedies should either reduce all wastes to
health-based levels or manage contaminants to such
an extent that there is a high degree of certainty
that future exposures will not harm human health
or the environment. The proposed plan should
reflect that containment is consistent with U.S.
EPA guidance and appropriate for the less mobile
constituents at the site.



Response:

Comment:

Response:

Comment:

Response:

The site remedy is designed to reduce site
contaminants to health-based levels. Because the
future on-site resident scenario was considered an
appropriate land-use scenario in the baseline risk
assessment, it is therefore appropriate to set
clean-up levels based on this land use.
Containment proposed by the PRP's (pump and treat,
institutional controls) would not be protective of
future on-site residents.

It is inappropriate to set non-volatile
constituent standards for ISVE, because ISVE is
not expected to treat non-volatile contaminants.
The ROD should specifically state that the ISVE
pilot project is for designing appropriate well
spacings and air flow requirements rather than to
demonstrate the ability of ISVE to meet
established health-based clean-up criteria.

The purpose of the pilot must be to determine if
ISVE has the potential to meet established clean-
up levels. If the potential to meet these
standards cannot be demonstrated then ISVE would
be abandoned -in favor of LTTT.-

If health-based standards are set beyond the
treatment capability of ISVE then LTTT is really
the selected technology and a significant change
to the Proposed Plan has occurred; requiring a
revised Proposed Plan and new public comment
period. . .

It has not been proven through treatability
testing that ISVE will not be capable of meeting
health-based clean-up standards. The ability of
ISVE to remediate certain semi-volatile
contaminants is indeed questionable and, as
nentioned in the Proposed Plan, is unproven on a
contaminant matrix and scale found at ACS.
Enhanced bioremediation through nutrient addition
during ISVE could potentially reduce remaining

-SVOCs to produce a cumulative cancer risk within

the established risk range. Implementation of
ISVE may prove most beneficial by reducing VOCs in
the soil to a level that will not require vapor
emission control prior to excavation for LTTT.
Because it has not been field verified that SVOCs
alwvays accompany VOCs in contaminated soil, ISVE
may reduce the amount of material that would need
to be treated by LTTT.
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7.

9.

Comment:

Response:

Comment:

Response:

Comment:

A provision has been included in the ROD that
would allow complete abandonment of ISVE
technology as part of this remedy. This
contingency would, in effect, require the
implementation of alternative 7b for ACS site
contaminants. Because alternative 7b is described
in the proposed plan as an alternative considered
for the ACS site, a revised Proposed Plan or new
public comment period would not be necessary for
its implementation.

A pilot test should be allowed for ISVE in the
Off-Site Containment Area.

The U.S. EPA believes the pilot study as proposed
by the PRPs will delay the initiation of remedial
action for the most toxic contaminants at the
site. The more important consideration here is
that U.S. EPA does not believe ISVE to be an
appropriate technology for Off-site Containment
Area buried wastes because of the large number and
random distribution of buried drums. Buried drums
would undoubtedly interfere with ISVE performance.
Contaminants sequestered in intact, crushed or
even partially degraded drume would be difficult
to extract and could become increasingly mobile
contaminants as drum degradation progresses.

U.S. EPA should allow the opportunity to determine
the condition of buried drums in the Off-site
Containment Area through an investigative test pit
program. .

Y.,

Based on the large number of drums believed to
exist in the Off-site Contiinment Ares and the
possibility of sequestsred contaminants, further
investigation at this point in time is unnecessary
and would not alter the need for excavation. The
remedy requires excavation and low-temperature
thermal treatment in the Off-site Containment
Area. Excavated intact buried drums will be sent
to a licensed offsite hazardous waste incinerator.
Miscellaneous debris will be steam-cleaned within
the area of contamination and sent to a licensed
Subtitle D landfill.

Several residents stated during the public meeting
that drums were not placed below the water table
in the Off-site Containment Area, rather they were



l0.

11.

12.

Response:

Comment:

Respbnse?

Comment:

Response:

Ccomment:

placed on the ground and simply covered with soil.
If this statement is confirmed during additional
investigations then ISVE could be an effective
method at addressing the Off-site cOntalnment
Source Area.

One resident stated this to the U.S. EPA
representative after the public meeting was
officially closed. Even if his belief was true
the problem of treating contaminants sequestered
Lniburied drums through in-situ methods still
exists.

Remediation goals should be technology-based
rather than health-based.

Basing site remediation solely on the basis of a
particular technology's limitations is not
protective of human health and the environment. .
The NCP states that an acceptable risk range is
10-6 to 10-4. Because of the PRPs recalcitrance
in proposing clean-up standards, U.S. EPA was
forced to set the clean-up levels. These levels
were evaluated through surveying current LTTT and
ISVE vendors. The results of this survey indicate
that LTTT is a favorable technology for nmeeting
the clean-up levels in the ROD. ISVE, as it is
stated in the Proposed Plan, is unproven at
treating all SVOC contaminants to ROD clean-up
levels. Treatability studies will be performed to
evaluate ISVE's effectiveness at meeting ROD
clean-up levels.

If technology-based goals are not selected than
the exposure scenarios used to develop health-
based goals should be limited to trespassers and
on-site workers. Additionally, U.S. EPA proposed
clean-up levels should be based upon a cancer risk
of 1x10-4 rather than 1x10-6.

The exposure scenarios used to develop health-
based clean-up standards are those scenarios
defined in the baseline risk assessment. Based on
these scenarios, U.S. EPA has set a policy to
manage excess cancer risk within the 10-4 - 10-6
range.

Clean-up levels should not be set in the ROD
because U.S. EPA is reconsidering its approach to



13.

14.

Response:

Comment:

Response:

Ccomment:

Response:

evaluating risk by including risk posed to an
average person (i.e., central tendency) rather
than only the people at the high end of the
exposure range. National clean-up standards for
contaminated soils are also under development.

'U.S. EPA cannot delay clean-up level decisions

based on possible changes that might occur in the
future. Moreover, the inclusion of the central
tendency in new risk assessment starts is to
define the range of risks likely to be present to
the general population. It is realized that the
central tendency is the median risk (i.e., does
not consider risks to the most sensitive sub-
populations such as children, pregnant women,
etc..). Clean-up standards are to be based on the
reasonable maximum exposure scenarios. To set
clean-up standards at the central tendency risk
level would be protective for only 50% of the
population, leaving the upper 50% vulnerable to
adverse health effects.

Another potential approach to sotting remediation
goals would be to utilize the Concentration-based
exemption criteria (CBEC) outlined in U.S. EPA's
proposed rule published in the federal register
(May 20, 1992). -

This approach is outlined in a proposed rule that
is not expected to be final until the spring of
1993. U.S. EPA cannot set remediation goals based
on a proposed rule that is not yet Agency policy.

A pilot study in the Off-site Containment Area
will not delay the RD/RK process and can be
performed in conjunction with the roquired pilot
study for the On-site Area.’

The PRPs have proposed a sequential approach to
testing alternative technologies in the Off-site
Containment Area. The U.S. EPA believes the pilot
study as proposed by the PRPs would delay the
initiation of remedial #ction for the most toxic
contaminants at the site. As previously stated,
the more important consideration here is that U.S.
EPA does not believe ISVE to be an appropriate
technology for Off-site Containment Area buried
wastes because of the large number and random
distribution of buried drums.

10



15.

1'6.

17.

Comment:

Response:

Comment:

Response:

Comment:

Response:

The proposed remedy imposes short-term risk to
workers and potentially to nearby residents, due
to the excavation of waste materials in the Off-
site Containment Area.

A health and safety program which requires the use
of personal protection equipment for worker
involved in site remediation should minimize
short-term risk during implementation of the
selected remedy. The Proposed Plan states that
VOC emissions from site excavation activities must
be controlled. Control can be accomplished by a
number of methods, 1nc1uding ISVE prior to
excavation.

The U.S. EPA conpdrcs the costs of the preferred

remedy unfairly with the costs of other
alternatives. This results in an unbalanced
evaluation of the cost effectiveness of the
modified Alternative 6b.

The costs of the preferred remédy are based on
assumptions on the effectiveness of ISVE to treat
some buried waste natcrIQIS'and contaminated soils
to health-based standards. If ISVE is proven
ineffective at meeting health-based standards then
LTTT will be implemented and costs could
potentially exceed the range defined for the
preferred alternative in the Proposed Plan. The
ROD requires implémentation of a remedial action
similar to Alternative 7b, if all treatability
studies for ISVE fail. Alternative 7b costs,
although higher than Sb, conparo favorably with
other alternatives.

The proposed plan indicatod that load contaminated
soils be immobilized to meet characteristic ’
treatment standards for metals. This requirement
is not warranted since lead and other metals are
not identified as target compounds in the upper
aquifer. ‘

The clean-up standard for lead is not based on the
contaminant's ability t¢ migrate to ground water
but is based on U.S. EPA policy outlined in
guidance on the management of lead contamination
at Superfund sites. Additionally, U.S. EPA is
considering a more site specific lead clean-up
standard based on the Uptake Biokinetic Model.
Treatment residuals from the LTTT system must be

11



18. Comment:

Response:

tested to verify that all target analyte list
metals are below RCRA hazardous waste
characteristic levels before being redeposited as
clean soil.

The 10 ppm PCB clean-up action level is not
appropriate for this site.

The 10 ppm PCB clean-up action level is based on
the requirements for PCB spill clean-up outlined
in 40 CFR 761.125 (c) (4) (v) which states that soil
contaminated by PCBs at 10 ppm will be excavated
to a2 minimum depth of 10 inches. Excavated soils
will be replaced with clean soil containing PCBs
less than 1 ppm. Additionally, U.S. EPA's
Guidance on Remedial Actions for Superfund Sites

" with PCB Contamination suggests a 1 ppm PCB clean-

19. Comment:

Response:

up level, providing a 10-5 excess cancer risk,
under the residential use scenario. Adding a 10"
soil cover provides an additional order of
magnitude protection. Therefore, a 10 ppm clean-
up level with 10" soil cover will provide
protection under the future residential use
scenario at the 10-5 excess cancer risk level.

The Proposed Plan requires vapor emission controls
during excavation of wastes. The Proposed Plan
should allow for ambient air monitoring prior to
the imposition of the use of structures.

Vapor emissions will be contained during
excavation if ambient air monitoring identifies
unacceptable emissions. :

Below are responsos to comments prbvided by Warzyn on the U.S.
EPA Ecological Assessment:

20. Comment:

Response:

Several U.S. EPA documents were not correctly
cited or were not included in the reference
section and many of the methods employed by U.S.
EPA were considered inappropriate by the PRPs.

U.S. EPA notes the possibility of minor errors in
the Agency-produced ecological assessment. These
errors do not change the ecological assessment
conclusions that additional work is necessary in
the wetlands as part of the remedial design.

12



22.

Comment:

Response:

Comment:

Response:

Maximum concentrations from ground water wells
were used to evaluate contaminants of concern in
the wetlands. U.S. EPA guidance suggests use of
the 95% upper confidence limit to be
representative.

Current guidance suggests both the maximum and the
95% upper confidence limit to be representative.
Without additional field work, the most
conservative approach must be employed.

Appropriate indicator species were not selected.
Mink are not likely to be present at the site.

Mink are used by U.S. EPA as an indicator species
as a conservative benchmark when PCBs are present
along waterways.

2. Comments from Karen Tallian, representing Town of
Griffith, IN

Comment:

Response:

Comment:

Response:

Comment:

The town of Griffith needs assurance that the
discharge .vaters would not violate the Sewer Use
Ordinance or otherwise contain any substances
which could damage their sewer system in any way
and that the waste would be acceptable to
treatment by the Hammond Sanitary District.

The discharge option to the Hammond Sanitary
District has been eliminated from the remedy due
to Hammond's poor compliance history.

Additional information is needed on the quantities
and type of treated effluent to be pumped to the
town of Griffith sewer system for eventual
treatment at the Hammond POTW. The town would
need reimbursement for any changes made to handle
additional flows and would need to know the
composition of the waste to be able to check to
see if it can be treated by the Hammond Sanitary
District.

The discharge option to the Hammond Sanitary
District has been eliminated from the remedy due

to Hammond's poor compliance history.

I.C. 13-7-16.6-9 prohibits incineration of
materials contaminated with or including PCBs. At
the public hearing, EPA simply stated that low-
temperature thermal treatment is not the same as

13



incineration, but we believe this interpretation
is questionable.

Response: At the public hearing, a representative from the
Indiana Department of Environmental Management
(IDEM) stated that LTTT was not incineration and
PCB treatment by LTTT did not violate Indiana law.
IDEM was forwarded comments pertaining to the
applicability of State laws prohibiting thermal
treatment of PCBs and has provided the following
response:

I. IC 13-7-8.5-11 which states that a permit may not
be issued for the construction or operation of an
incinerator for the destruction of PCB and
operated as a hazardous waste facility if the

. incinerator:

1) burns or will burn municipal waste to fuel
the incineration process; and

2) is or will be in a solid waste management
district.

II. IC 13-7-16,5-9 which states that a person may not
incinerate PCB in an incinerator unless the person
holds a permit issued by the commissioner
specifically authorizing the incineration of PCB
in the incinerator.: .

The commissioner may not:
. 1) issue; or

2) consider an application for: a permit
specifically authorizing the incineration of
PCB until the gtudy required is concluded.

This study: howovcr;'hust inciude an asscssmcﬁt of the
efficiency and the technical and economic feasibility

- of alternative technoloftes such as the low temperature
thermal desotption process ‘ )

Low temperature thermal treatment (LTTT), a part of the
recommended remedy for the ACS site, is not considered
an incineration process. LTTT is actually one of the
alternative technologies which should be considered
versus incineration according to the statute. g
Consequently, the proposed remedy for the ACS site
would not violate Indiana Law. -

14



Comment:

The town is concerned that LTTT may not be
adequate to treat site contaminants, resulting in
later high-temperature treatment. The town is
concerned that this could happen through later
administrative decisions without a public hearing
and input from the citizens and officials of the

" town of Griffith.

Response:

Comment:

Response:

U.S. EPA has evaluated the potential adequacy of
LTTT meeting remediation levels. Preliminary
evaluation indicates that LTTT can be designed to
meet remediation levels. If it is necessary to
make a fundamental change to the ROD the public
would have the opportunity to provide input on
such a change.

The town expresses concern that the LTTT system
will produce toxic air emissions that are not
adequately filtered out or that otherwise violate
Federal and/or State clean ajir standards.

Emissions from the LTTT system will have to meet
all Federal, State, and local guidelines in order
to operate. Along with stack testing, ambient air
monitoring will be required to verify that all
standards are attained. .

3. Comments from Mark A. Rothschild, representing I.B.
Distributors (formally Illinois Bronze Paint Company).

Comment:

Response:

The Agency has refused to meet with the PRPs to
discuss the Agency's recent selectjion of a new
alternative remedy. We request that the Agency
delay ROD issuance until such time as the PRPs
have had the opportunity to meet with the Agency
and discuss it's comments and proposals in person.
As an altesrnative, make provisions within the ROD
so as to provide for the dohlqn and implementation
of the pilot study programs that the committee has
set forth in it's recent corrospandoncc with the

Agency.

The Agency has not changed its position on the
recommended remedy at the site. The PRPs formally
requested a meeting with U.S. EPA on July 29,
1992. The Agency turned down this request because
it does not negotiate remedy selection. The
Agency asked the requestors to submit comments on
the proposed plan as outlined in the NCP. Other
meetings have been proposed by the PRPs or their

15



1.

contractor to clarify comments submitted by the
PRPs. U.S. EPA has found the comments submitted
to be clear and clarification to be unnecessary.

Pilot studies are part of the remedial action
outlined in the ROD. As discussed in Comment # 7
of Section III.B.1l of this responsiveness summary,
the Agency does not believe a pilot study for ISVE
in the Off-site Containment Area is appropriate.
In fact, results could be misleading, presenting a
false sense of security of ISVE effectiveness in
an area known to contain numerous buried drums.

4. Comments from James Tarpo, ACS

Comment:

Response:

Because of the nature of materials, including

" cyanide and VOCs, buried in the Off-site

Containment Area, the implementation of the
selected remedy may result in an increased and
immediate risk to humans and the environment.
Additionally, all buried drums and the tanker
truck were crushed prior to disposal.

ACS has previously presented its opinion on safety
concerns as they relate to buried cyanides. U.S.
EPA responded to this concern by reviewing known
cyanide contamination and its relation to
implementation of the preferred alternative
(Administrative Record item #186). It was
determined that known cyanide contamination would
not adversely affect the implementation of the
preferred remedy. However, U.S. EPA recognizes
that Health and Safety concerns with excavation of
hazardous chemicals are very real. A detailed
Health and Safety Plan will be implemented to
protect remedial workers. Additionally, because
of U.S. EPA's concern with excavation emissions,
it was necessary to supplement Alternative 6b to
include VOC emission control to protect ACS
workers and nearby residents from exposure to
hazardous emissions.  This control was not
addressed in the PRP-produced Feasibility Study.

U.S. EPA takes note of ACS's contention that it
was the general practice to smash drums placed in
the Off-site Containment Area. However,
documented adherence to this general practice is
not available. The potential for intact drums or
partially crushed drums to contain sequestered
contaminants that would not be remediated by in-
situ methods cannot be ignored.

16



1.

5. Comment from Barbara Magel, Karaganis & White

Comment:

Response:

In dealing with a thermal desorption unit
involving Heritage Environmental Services both the
IDEM and U.S. EPA have determined that the unit
was in fact an incinerator for regulatory
purposes. Given this fact the treatment unit
proposed for the ACS site must also be viewed as
an incinerator and be subject to the statutory
requirement of the State of Indiana and therefore
may not properly be selected as an NCP-compliant
remedial alternative.

The determination that the Heritage thermal
desorption unit was in fact an incinerator was
made based on the specific operating parameters
and design of that unit. This determination has
no bearing on the general policy of IDEM that low-
temperature thermal treatment is not incineration.
For specifics, please refer to the response to
Comment # 3, Section III.B.2, of this
responsiveness summary.

6. Comments from Barbara Magel and A. Bruce White,
representing DeMert & Dougherty

Comment:

Response:

Comment:

Response:

In adopting Alternative 6b, the Agency did not
comply with the NCP mandate to select the maost
cost-effective alternative.

The NCP does not mandate that the most cost-
effective alternative be selected. The NCP
requires that cost-effectiveness be considered as
one of the nine criteria used to select the most
appropriate alternative. U.S. EPA then selects
the alternative that provides the best balance
with respect to the nine criteria.

The Agency has relied on an incomplete accounting
of costs of the selected alternative. No cost is
included in EPA's figures for stabilization or
RCRA capping at the site.

It is noted that Feasibility Study alternatives
included an incomplete accounting of costs. U.S.
EPA has done its own cost estimates for components
of the remedy and they are included in the ROD.
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4.

5.

6.

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

The primary basis for selecting LTTT in the Off-
site Containment Area relies on the assumption
that area contains intact, full, buried drums of
waste.

This is an incorrect conclusion concerning U.S.
EPA's basis for selecting LTTT in the Off-site
Containment Area. U.S. EPA selected LTTT for the
Off-site Containment Area because of the large
number and random distribution of buried drums.
It is not known whether or not these drums are
intact, however, even if no intact drums exist,
sequestered contaminants in partially degraded
drums would be very difficult to extract by in-
situ methods.

The Agency has failed to consider short term risks
associated with excavation of contaminated soils
and wastes.

As stated in the PRP-produced Feasibility Study,
"A health and safety program which requires the
use of personal protection equipment for
remediation contractor workers should minimize
short-term risk during implementation of
Alternative 6." Potential short-term risks to
nearby residents or ACS workers were not addressed
by the PRPs in the Feasibility Study. U.S. EPA
has included provisions in the final remedy to
control VOC emissions during excavation of
contaminated material.

The Agency is not complying with ARARs by
selecting a remedial action that thermally treats
PCBs.

The Feasibility Study states that all ARARs will
be met for Alternative 6b. It is inferred that
this comment pertains to a belief that thermally
treating PCBs is illegal in the State of Indiana.
This concern is addressed in the response to
Comment # 3, Section III.B.2, of this
responsiveness summary

The Agoncy-ﬁroduccd ecological assessment of the
onsite wetlands relies on overly conservative
unrealistic assumptions.

18



Response:

Comment:

Response:

Comments on the ecological assessment were
submitted for inclusion in the Administrative
Record. They are addressed in Section III.B.1 of
this responsiveness summary.

No health-based standards have been made available
to the public for review and comment. The Agency
has reviewed and approved the Feasibility Study
using technology based standards.

The human-health based preliminary remediation
goals (PRGs) were produced by U.S. EPA and
included in the Administrative Record as item #
203. Development of PRGs is generally done early
is the RI/FS process. U.S. EPA repeatedly
requested the PRPs to develop proposed clean-up

' standards; they refused. The Feasibility Study

Comment:

Response:

Comment:

submitted by the PRPs was considered adequate to
make a remedial action decision only after being
supplemented by U.S. EPA. Additionally,
technology-based clean-up standards have never
been formally proposed by the respondents. U.S.
EPA was forced to supplement the Feasibility Study
with Preliminary Remediation Goals and to develop
and finalize site clean-up standards.

It is problematic to propose a specific technology
such as LTTT without any definition of the goals
to be attained by that treatment.

One of the goals of the Feasibility study and
therefore the alternatives was "to ensure that
public health and the environment are not exposed
to cancer and non-cancer risks greater than the
acceptable risk range from drinking water, soils,
buried drums/liquid wastes/sludges, or other
substances from the ACS site. " It is now clear
that this goal would never have been attained
under the PRP's remedial philosophy espoused in
the Feasibility Study. Because of this, the U.S.
EPA vas forced to perform much of the work needed
to determine the effectiveness of the proposed
remedial technologies and their abilities to
attain this goal. The U.S. EPA has set clean up
standards and evaluated the ability to attain
these standards through the proposed technologies.

The selected alternative is not consistent with

U.S. EPA's PCB spill requlation or its Land
Disposal Restriction requirements.
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10.

Response:

The 10 ppm PCB clean-up action level is based on
the requirements for PCB spill clean-up outlined
in 40 CFR 761.125 (c)(4) (v) which states that soil
contaminated by PCBs at 10 ppm will be excavated
to a minimum depth of 10 inches. Excavated soils

. will be replaced with clean soil containing PCBs

comment:

Response:

less than 1 ppm. Additionally, U.S. EPA's
Guidance on Remedial Actions for Superfund Sites
with PCB Contamination suggests a 1 ppm PCB clean-
up level, providing a 10-5 excess cancer risk,
under the residential use scenario. Adding a 10"
soil cover provides an additional order of
magnitude protection. Therefore, a 10 ppm clean-
up level with 10" soil cover will provide
protection under the future residential use
scenario at the 10-5 excess cancer risk level.

The land disposal restrictions (LDRs) are
applicable to this site since the remedy involves
excavation, treatment and placement of treated
residuals. The LDRs provide for the use of LDR
treatability variance levels for soil or debris
contaminated with a RCRA listed waste. However,
because LDR treatability variance levels only
require that contaminants be reduced by 90-95%
they have been determined not to be protective for
the ACS site.

The Administrative Record is lacking the following
documents: 1) A statement from IDEM supporting the
selected remedy; 2) A listing of ARARs from IDEM:
3) All relevant information on the Ecological
Assessment; 4) Documents supporting many of the
Agency's decisions underlying the selection of

Alternative 6b.

1) A statement from IDEM supporting the selected
remedy is now included in the Administrative
Record. It is standard procedure to include this
statement after the public comment period to allow
IDEM the necessary time to formalize their
recommendations based on all pertinent
information, including public comments received.

2) IDEM provided U.S. EPA with ARARs by letter
dated June 6, 1991. This letter was included in
the Administrative Record as item # 148 and
described as Feasibility Study comments. ARARs
from the Water Division and the U.S. Army Corps of
Engineers were also providod the PRPs in this
manner.
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11.

Conment:

Response:

3) All relevant information regarding the review
of the PRP-submitted ecological assessment has
been included in the Administrative Record.

4) All documents pertaining to U.S. EPA's remedy
selection have been included in the Administrative
Record.

The community of Griffith, Indiana has already
informed the Agency that it does not want an
incinerator in its town. The U.S. EPA ignores
that opposition in selecting the remedy.

Low-Temperature Thermal Treatment is not
incineration. Incineration operates at much
higher temperatures and actually destroys most

. contaminants and the contaminant matrix, whereas

LTTT removes most contaminants from the
contaminant matrix, allowing reuse of this matrix
onsite. Many of these contaminants will then be
sent offsite. Comments received from residents
generally reflect a desire to clean-up the ACS
site in an expedient manner.

7. Comments from Andrew Pefollis. representing ACS RD/RA
Organizational Group.

Comment:

Response:

Comment:

Response:

Comment:

The PRPs object to any ROD that specifies clean-up
standards, particularly health-based standards,
where U.S. EPA does not first propose specific
standards for review and comment.

Please see the response to Comment # 1, Section
III.B.1, of this responsiveness summary.

The PRPs object to the U.S. EPA's selection of
clean-up standards unrelated to the capabilities
o: the technology selected for remediation at the
site.

Please see the response to Comment # 6, Section
III.B.1., of this responsiveness summary.

The U.S. EPA, without any legal basis, completely
disregards the applicability of both the LDR and
LDR treatability variance standards ostablishod by
its own guidancs.
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Response:

Comment:

Please see the response to Comment # 9, Section
III.B.6., of this responsiveness summary.

The PRPs object to the issuance of a ROD at this
time because U.S. EPA's approach to dealing with

. contaminated soils and risk are in a state of

Response:

Comment:

Response:

Comment:

Response:
Comment:

Response:

flux.

Please see the response to Comment # 12, Section
III.B.1., of this responsiveness summary.

There are no documents in the Administrative
Record to suggest that the State of Indiana
submitted any ARARS, as required by the NCP, or
that the State supports the remedy.

Please see the response to Comment # 10, Section
III.B.6., of this responsiveness summary.

Indiana currently has a statute which bans the
incineration of PCBs in the States.

Please see the response to Comment # 3, Section
III.B.2., of this responsiveness summary.

All documents reflecting the decision U.S. EPA
made on rejecting the PRPs ecological assessnment
should be included in the administrative record.

All documents reflecting the decision U.S. EPA
made on rejecting the PRP's ecological assessment
are included in the administrative record.

8. Comments from William J. Anaya, representing Alumax

Comment:

Issues affecting the liability of customers of ACS
after 1975 need to be further addressed by U.S.
EPA. There are data gaps in the administrative
record regarding past site operations, the exact
quantities of wastes which were disposed of , the
processes used by ACS, the business practices of
ACS, and the-dates when disposal occurred.

Similar information is also lacking in the
administrative record regarding Kapica Drum. This
information is relevant for various parties to
determine their liability and to provide a basis
for remedial action. The information would be
particularly useful to encourage a voluntary
Cleanup of all parties.
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Response: U.S. EPA encourages PRPs to enter into
negotiations to voluntarily conduct a cleanup of
the ACS site. While certain parties may have
concerns over their liability for cleaning the
site, the purpose of the administrative recorad is
to present documents that form the basis for the
selection of the response action at the site.
Information regarding the liability of a
particular group of parties is not necessarily
relevant to the selection of the response action.
Documents in the administrative record, however,
which do contain information regarding the history
of the site and processes used at the site include
the remedial investigation, feasibility study, and
the information request response of ACS.

Extensive data is included in the RI/FS
documenting the nature and extent of contaminants
which are present at the site and which need to be
remediated. ‘
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